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THE  good  Afe5i  1071  you  hear 
to  all  kind  of  Learning, 
and  in  particular  to  the 
Mathematicks,  makes  vie 
adventure  to  prefent  your 
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rithmctick,  hecaufe  that  Arty  compa- 
led  with  other  Mathe??iatical  ScienceSyis 
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other  inferior  Orbs :  For  as  the  Foets  ufecf 
in  times  pajl  to  jay  of  Venus,  Sine  Ce- 
rere  &  Baccho  f  riget  Venus,  fo  may  I 
alfo  confidently  ayerr  of  them,  without 
Arithmetick  they  are  Poo>\anJ  without 
Motion.    Prefunmig  therefore  that  your 
LorJjhip,  loving  the  Art  ,  ca?mot  dip 
a  fell  the  Art  i ft,  nor  h^s  iiit  edition  to  do 
good  in  that  kind,  I  am  bold  to  floelter 
t/ygsTreatife  under  your  Lord/hips  prote- 
ction, hiimhly  intreating  your  gracious , 
Acceptation,  and  eameflly  de firing  for 
ever  to  remain 

Your  Honours,  in  all 
Service  afifccftionatcly 
devoted, 

Edm.  Wingate. 
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PREFACE 

O  F 

•      JOHN  KERSET. 

Bout  the  year  1629.  our  Lear- 
ned Country -man  Edmund 
Wingatc  Efquire,  publilhed 
a  Trealife  of  Arithmetick 
divided  into  two  Books,  the 
one  entituled  Natural  Arith- 
metick,  the  other  Artificial 
Arithmetick ;  and  in  regard  his  principal  de- 
fign  in  that  Treatife  was,  to  remove  the  diffi- 
culties which  ordinarily  ariie  in  the  pradice 
Common- Arithme tick y  by  the  help  of  artificial, 
or  borrowed  Numbers,    called  Logarithms, 
(whole  proper  work  is  to  perform  Multiplication 
by  Addition  ;  -Divijion  hy  Sitbtra^ion,  &c. 

A  5  he) 


The  Preface. 

he  did  then  in  liis  faid  fir  ft  Book  omit  di- 
vers pieces  of  Common  or  Practical  Arith- 
meticky  which,  for  the  perfe<5l:  and  univer- 
fal  underftanding  thereof,  were  neceflary  to 
have  been  inferred :  But  after  the  firft  im- 
preffion  of  both  thofe  Books  was  fpent,  our 
^  faid  Author  being  importuned  tcf  take  care 
of  the  fecond  Edition,  he  promifed  his  af- 
fiftance  therein ;  yrt  his  other  neceflary  em- 
ployments not  permitting  fiim  to  purfue  his 
faid  purpofe,  lie  was  pleafed  to  impart  Iiis 
thoughts  concerning  the  fame  unto  me,  to-  . 
gether  with  his  requeft,  that  I  would  perufe 
the  faid  firft  Book,  and  fupply  it  with  fuch 
pieces  of  P radical  Arithmeiick ,  whicfi  for 
the  reafons  aforcfaid  were  wanting  in  tlic  firft 
Edition. 

In  purfuance  of  which  requeft ,  I  have 
contributed  my  Talent  touards  perfed:ing 
this  Tractate ,  upon  our  Autlior  s  founda- 
tion; partly  in  his  Hie  time,  to  his  good 
liking,  and  partly  fince  his  deceafe,  in  fe- 
Veral  Editions  committed  to  my  care  to  be 
prepared  for  the  Prels ;  wherein  I  have 
fed  my  beft  endeavours,  as  well  to  pre- 
fcrve  this  Book  as  a  Monument  of  our  faid 
Author  s  worth,  as  alio  to  make  it  a  com- 
plcat  Store-houfe  of  Common  Arithmetkk  ; 

from 
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ffrom  whence  the  ingenious  may  be  fur;, 
niih'd  with  the  excellencies  of  that  Art. 
in  reference  both  to  common  Affairs,  qs  .al- 
fo  to  the  Practical  parts  of  the  Mathema- 
ticks.  And  in  order  to  thofe  ends  I  have 
made  thde  following  Alterations  and  Addi- 
tions;  namely, 

Firft,  For  the  Eafe  and  Benefit  of  fuch 
Learners,  who  defxre  only  fo  much  Skill 
in  Arithnietick,  as  is  ufeful  in  Accompts, 
Trade  ^  and  fuch  like  ordinary  Employ- 
ments ;  the  Dodtrine  of  whole  Numbers , 
( which  in  the  firft  Edition  was  inicr- 
mingled  with  Definitions  and  Rules  con- 
cerning broken  Numbers,  gommonly  cal- 
led Fractions  )  is  now  entirely  liandled 
apart.  And  to  the  end  the  full  know- 
lege  of  Practical  Arithmetick  in  whole 
Numbers  might  more  clearly  appear,  I 
have  explained  divers  of  the  ojd  Rules  in 
the  firfl:  five  Chapters,  and  framed  anew 
the  Rules  of  Divtfion,  Reduction,  and  the 
oUen  Ruky  in  the  fixth,  feventii,  eighth, 
nd  ninth  Chapters ;  fo  that  now  Arith- 
etick  in  whole  Numbers  is  plainly  and 
Ily  handled  before  any  entrance  be  made 
into  the  craggy  paths  of  Fractions,  at  the 
fight  whereot  fome  Learner^  are  fo  dif- 
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•:couraged,  that  they  make  a  ftand ,  an# 
cry  out,  nvn  plus  ultra,  there's  no  progrcfs 

-farther.  • 

Secondly,  To  a/Tift:  luch  young  Students 
as  defire  to  lay  a  good  FoundJtion  for  the  at- 
taming  of  a  general  Knowledge  in  the  Ma- 
theniaticks,  I  have  in  a  familiar  Method  de- 
hvered  the  entire  Dodrine  of  Fradions  , 
both  Vulgar  and  Decimal,  w  hich  was  omitted 
in  the  firil  Edition;  and  have  alfo  newly 
framed  the  Extradion  of  the  5qHaf e  and 
Cube  R6ots,  in  a  method  which  by  Expe- 
rience is  found  to  be  much  eafier  than  that 
commonly  ufed  heretofore ,  and  is  exadly 
fuitable  to  tlif  Conftrudion  or  Compofition 
of  Square  and  Cube  numbers. 

LalUy,  I  have  added  an  Appendix^  wdiidi 
is  furnijhcd  witli  variety  of  choice  and  de- 
lightful knowledge  in  Numbers,both  Pradi- 
cal  and  Theoretical.  In  all  which  perfor- 
mances, I  have  earneftly  aimed  at  Truth, 
Perfpicuity,  and  exad  Corredion,both  of  the 
Text  and  Numbers;  fo  that  I  hope  this  Bo 
is  now  fupplied  with  all  thmgs  ncceflary 
the  full  Know  lege  and  Pradice  of  C<7w/w 
Arithmetick,  the  ufefulnefs  whereof  is  fo  g 
general! V  known,  that  there  will  be  no  need 
of  Arguaients  to  excite  lany  one  that  de- 
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fires  His  own  or  the  Publick  Good ,  to  be 
acquainted  with  To  excellent  an  Art. 

But  if  the  more  curious  Artift,  after  he 
is  well  exercis'd  in  vulgar  Arithmetick,  de- 
fires  farther  inl'pedlion  into  the  Myfteries^ 
of  Numbers,  his  beft  Guide  is  the  admira- 
ble Art  called  Algehra  ;  the  Elements  where- 
of I  have  expounded  at  large  in  a  Trea- 
tife  lately  publifli'd. 
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CHAP.  I. 

Cottcernhg  Notation  of  Nutnhers. 

I.      A         THME  TJCKhxht  Art  of  Ac: 

compting  by  Number.    As  Magni- 
nitude  or  Greatnqfs  is  the  Subjed  of 
Geometry^  fo  Multitude  or  Number  is 
that  of  JlrithmetUk. 

//.Number  is  that  by  which  every  ; 
thing  is  numbered  3  or  that  which  an- 

fwers 
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%crs  this  qiieftion,  how  many  ?  (  un-lefsit  bean- 
fwcfcd  by  nothing :  )  So  if  it  be  asked  how  many 
days  are  in  a  week,  the  anfwer  is  feven,  which  is 
called  iramber. 

///.  The  Notes  or  Charaftcrs,  by 
The  charaners   y^j^j^-h  Number  is  ordinarily  expref- 

by  which  num-  r  «  *.    ^  -.t 

"iferisexpreffec/.  fed, are  thefe  i  I  one,  2  two,  3  three, 
^  '   4  four,  5  five,  6  fix,  7  feven,  8  eight, 

p  Dine,  o  nothing. 

jr.  Thefe  Notes  or  Charafters  are  either  figni- 
ficant  figui'es,  or  a  Cypher. 

The  fignificant  figures  are  the  firfl:  nine  i  viz,. 
i,2,3j4,5,6>7,8,9.  The  firft  whereof  is  more  parti- 
cularly called  an  Unit,cr  Unity,and  the  reft  are  faid 
to  be  compofed  of  Unities :  fo  2  is  compofed  of  two 
Unities,  3  of  three  Unities*  C^r. 

fV.  The  Cypher  is  the  Jaflr,  which  though  of  it 
felf  it  fignifies  nothing,  yet  being  annexed  after  any 
of  the  reft,it  increafcth  their  value:  As  will  appear 
in  the  following  Rules. 

r//.  Arithmetic^  hath  two  parts,  Notation  and 
Numeration. 

nil  Notation  teacheth  how  to  exprefs,  read,  or 
declare,  the  fignification  or  value  of  any  num- 
ber written ;  and  alfo  to  write  down  any  num- 
ber propounded,  with  proper  Charaders  in  their 
due  places. 

IX.  A  nu^ibcr  is  faid  to  have  fo  ma- 
ne  Places  or       places  or  degrees,  as  there  arc 
^Ser.    ^'^Gharaders  in  the  number;  viz..  when 

divers  figures,  whether  they  be  in- 
termixt  with  a  Cypher  or  Cyphers  or  not,  sre 
placed  together  like  le:tcrs  in  a  word,  without  any 
I)ointiComma,line,or  other  note  of  diftindion  inter- 
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pofcd^  all  thofe  Charaflers  make  bat  one  number, 
which  confifts  of  fo  many  places  as  there  are  Cbara* 
dcrs  fo  placed  to  one  another :  fo  this  number  205 
confifts  of  3  places,  and  this  3060c  of  five  places,&c. 

X.  Notation  confifts  in  the  knowledge  of  two 
things  \  \'VL  the  Order  of  places,  and  the  Value  of 
every  place  in  any  number. 
.  jJT/.The  Order  of  the  places  is  from  the  '^^  o^der  •/ 
right  hand  towards  the'  left :  So  in  this  J^J^^J" 
number  46  5,  the  figure  5  ftandeth  in  the      ^  \ 
firft  place,  6  in  the  fecond,  and  4  in  the  third  ; 
likewiie  in  this  number  7560,  a  Cypher  ftands  in 
the  firft  place,  6  in  the  fecond,  5  in  the  third,  and 
7  in  the  fourth. 

XII.  The  firft  place  of  a  Number,  The  Valw  4 
(  which  as  before  is  the  outermoft  to-  J^^^'"  ^ 
wards  the  right  hand)  is  called  the  place 

of  Units  or  Unities  j  in  which  placfe  any  figure 
fignifieth  its  own  fimple  value  :  fo  in  this  number 
46 5,  the  figure  %  ftandingin  the  firft  place  fignifieth 
five  Unities,  or  five, 

XIII,  The  fecond  place  of  a  number  is  called  the 
place  of  Tens  \  in  which  place  any  figure  fignifieth 
ibraany  Tensas  the  figure  containeth  Unities :  fo 
in  this  number  4(^5,  the  figure  5  in  the  firft  place 
fignifieth  fimply  five,  but  the  figure  6  in  the  fecond 
place  fignifieth  fix  tens,  or  fixty. 

jr/r.  The  third  place  of  a  number  is  called  the 
'place  of  Hundreds :  in  which  place  any  figure  fig/ 
nifieth  fo  many  Hundreds  as  there  are  Unities  con- 
tainM  in  the  figure  :  So  in  this  number  465,  the  fi- 
gure 4  in  the  third  place  fignifieth  four  Hundreds  : 
wherefore  if  it  be  required  to  read  or  pronounce 
this  npmber  46s>you  are  ip  begin  on  the  left  hand, 

and 
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and  according  to  the  aforefaid  rules  to  pronounce 
itthas,  four  hundred  fixty  five  likewife  this  num- 
ber 31 5  is  to  be  pronounced  thus,  three  hundred 
and  fifteen  :  and  this  numb:r  205,  two  hundred 
and  five  ;  alfo  this  number  500,  five  hundred. 
Whence  it  is  raanifeft,  that  although  a  Cypher  of 
it  felf  fignifies  nothing,  yet  being  placed  on  the 
right  hand  of  a  figure  it  incrcafeth  the  value  there- 
of,l)y  gfdvancin^  fuch  figure  to  an  higher  place  than 
that  wherein  it  would  be  feated,  if  the  Cypher 
were  abfent.  * 

The  true  reading  or  pronouncing  the  value  of 
any  number  written,  as  alfo  the  writing  down  any 
Eumber  propounded,  depends  principally  upon  a 
right  underftanding  of  the  three  firft  places  before- 
mentioned,  and  therefore  1  fhall  advife  thq  Learner 
to  be  well  ej^rcisM  therein,  before  he  proceeds  to 
the  following  Rules. 

Xr.  The  fourth  place  of  anumhgr  is  called  the 
place  of  Thoufands  (th^t  is,  any  ber  of  Thou- 
sands uiader  ten  thound  -J  the  fifth  place  tens  of 
thoufands  ^  the  fixth  place  hundreds  of  thoufands 
the  fevcnth  place  Millons  (  a  Million  being  ten 
hundred  thoufand  ^  )  the  eighth.pl^ce  tens  of  Mil- 
lions j  the  ninth  place  hundreds  of  Millions ;  the 
tenth  place  thoufands  of  Millions  ^  the  elventh 
place  tens  of  thoufands  of  Millions;  the  twelfth 
place  hundreds  of  thoufands  of  Millions  :  And  in 
that  order  you  may  conceive  places  to  be  continu- 
ed infinitely  from  the  right  hand  towards  the  left, 
each  following  place  being  ten  times  the  value  of 
the  next  preceding  plac«  *,  but  to  give  names  to 
them  would  be  bocha  troubkfome'and  an  unnecef- 
firy  task. 

xri. 
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XVI.  ^rom  the  rules  aforegoing^  an  eajle  way  may 
he  coHetied  to  read  or  exprefs  the  valne 
of  a  Number  propounded^  Viz..  Let  it    ^J^^^^l^""^  ^ 
be  required  to  read  or  pronounce  this     ^  "* 
number  %i\a^i6s^\.  Pirft^  Diftinguifli  by  a  Com- 
ma, or  Point,  every  tliree  places,  beginning  at  the 
ri^ht  hand,  and  proceeding  towards  the  left,  fo 
will  the  aforefaid  number  be  diftinguilhed  into 
parts,  which  may  be  called  7^erioasy 
and  ftand  thus  521,425,341.  where   A  Period. 
you  may  note  the  firjt  period  towards 
the  right  hand  to  confilt  of  thefe  figures  341,  the 
fecondoi  thefe  426,  and  the  third  of  thefe  521.  Se^ 
condly,  read  or  pronounce  the  figures  in  every  Pe- 
riod^s  if  they  flood  apart  from  the  reft,  fo  will  the 
firft  PeriodhQ  pronounced  three  hundred  forty  one, 
the  fecond  four  hundred  twenty  fix  :  and  the  third 
five  hundred  twenty  one.    Thirdly^  to  every  Period 
except  the  firft  towards  the  right  hand,  a  peculiar 
denomination  or  firname  is  to  be  applycd,  Viz,,  the 
firname  of  the  lecond  Period  is  Thoufands  ^  of  the 
third,  Millions'^  of  the  fourth,  Thoufands  of  Milii^ 
onsy  &c.  Therefore  beginning  to  pronounce  at  the 
higheft  PenW^  which  in  this  Example  is  the  third, 
and  giving  every  Period  its  due  firname^  the  faid 
number  will  be  pronounced  thuSyFive  hundred  twen'* 
ty  one  MilUons^four  hundred  twenty  fix  Thoufands^hree 
hundred  forty  one. 

Note-,  When  a  number  is  diftinguilhed  into  Pe- 
riodsj  as  before,  the  higheft  Period  will  not  always 
compleatly  conlift  of  three  places,  but  fometimes 
of  one  place,  and  fometimes  of  two,  neverthelefs 
after  fuch  Period  is  pronounced  as  if  it  ftood  a- 
parc,  the  due  frname  is  to  be  annexed  j  fo  this 

.  h  num* 
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number  3204689,  after  it  is  divided  into  Periods 
will  ftand  thus,  3, 204, 689.  and  to  be  pronounced 
thus,  Three  MUlmSytKO  hundred  andfonr  thoujandsy 
fix  hundred  eighty  nine. 

Xni.  The  aforefaid  Rules  for  the  right  pro^ 
nouncing  or  reading  of  a  Number  which  is  written 
down,being  well  underftood,  will  fufficiently  inform 
the  Reader  how  to  write  down  any  number  pro- 
pounded  to  be  written. 

The  Table  of  Notation. 
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ft 
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Notation  of  Numhers  by  Ltttin  Letters^. 


I 

2 

3 

4 
1 
6 

7 

8 


ir. 
nr. 

nil.  or  thus  17. 
V. 


loX. 
1 1 


VI. 
VII. 

VIII.  or  thus  nx. 
Villi,  or  thus  IX. 


11 

KXI. 

30 

XXX. 

40 

XL. 

XLIX, 

5° 

L. 

59 

'60 

89 


LX. 

LXXXIX. 


12 
18 

19 


'looC. 
'aooCC. 


XI. 

xir. 

XVIILorthusIIXX. 
XVIIiLor  thus  XIX. 


ao  XX. 


300  CCC. 
'400'CCCC. 
500  D.  or  thus 
5oo;DC.  or  thus  lOG 


70o;E>GC.  or  thus  IDCC, 


1000^ 

2000|| 
3000* 
5000* 

CID.  or  thus  M. 

CI  a  CIO. 

CID.  tLO.  CO, 

IDD. 
CCIDD. 

50000 
100000 
500000, 

1900000 

Itf77 

ID33.  ^ 
CCCIDDO.  or  thus  CIVt 
IDDDD- 

CCCGI.  oodd: 

CIDDCLXXVIt.  or 
MDCLXXVII. 
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The  firft  Rank  of  the  faid  Numbers  fignifies  thir- 
ty fourpoundsjthirteen  fliillings^five  pence,two  far- 
things: the  fecond  Rank  cxpreflech  iiinepoi]nds,five 
fhillings,ten  pencejOne  farthing :  the  third  {^ank^fix 
pounds,  no  ihillings,  fix  pence,  three  farthings^  c^c. 

Illi  The  fmalleft  Weight  ufed  in  EngUnd  is  a 
grain,  that  is,  the  weight  of  a  grain  of  yii^stat.dc 
Wheat  well  dried  and  gathered  out  of  cmpfn'mc 
the  middle  of  the  ear,  whereof  thirty  pondermn 
two  make  another  weight,called  a  Peny-  s  i  ^'^"^  3- 
weight,  and  twenty  Peny-weight,  make  an  Ounce 
Troy.  • 

Here  obferve,That  by  the  Statutes  quoted  in  the 
Margent,  the  weight  of  two  and  thirty 
grains  of  Wheat  make  a  peny-weight,  ^ 
which  weight  being  once  difcovered  by  j  ^  g.  ,2 
two  and  thirty  fuch  grains,  the  faid  Hen,  7.  $. 
peny-weight  (being  the  twentieth  part 
of  an  ounce  Troy)  is  ufually  fubdivided  into  four 
and  twenty  parts  only,  called  alfo  Grains,  as  ap- 
pears by  the  enfuing  Table. 

J!  Table  of  Troy  Weights.  Troy  weight. 

24  Crainsof  Wheat  (2^  Artificial  Grains. 

24  Grains      .        Cm^kpJ^  Peny  Weight. 
20  Peny  Weight      r^^^^Ki  Ounce. 
1 2  Ounces  J       ( i  Poimd  Troy. 

Troy  Weight  is  ordinarily  written  down  with  Fi- 
gures after  this  manner. 

Ih.         o5        p.w.  'gr. 

17  05  13  13 

00  — —  1 1  07  c6 

QO  CO  05  20 
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The  firft  rank  of  the  fai(!^iiumbers  exprefleth  fe- 
venteen  pounds,  five  ounces,  thirteen  peny  weight 
thirteen  grains,  of  Troy  -wti^v.  the  fecond  rank,no 
pounds ,  eleven  ounces  ,  feven  peny  weight ,  fix 
grains :  and  the  third,  no  pounds,  no  ounces,  five 
peny  weight,  and  twenty  grains. 

Now  this  Troy  rveight  ferveth  only  to  weigh 
Bread,  Gold,  Silver,  and  Eleftuaries. 
Malynes  lex    f^^^  j^^^^  obferve  alfo  by  the  way, 

that  Troy  weight  regulateth  and  pre- 
iS;2<2.  fcribeth  a  form  how  to  keep  the  Mo- 
ney of  England  at  a  Certain  Standard. 
For  about  two  hundred  years  before  the  Con- 
queft,  Osbright  a  Saxon,  being  then  King  of  Eng- 
land^ caufed  an  ounce  Troy  of  Silver  to  be  divided 
into  20  pieces,  at  the  fame  time  called  Pence  j  and 
fo  an  Ounce  of  Silver  at  that  time  was  worth  no 
more  than  twenty  pence,  or  one  (hilling  eight 
pence ,  which  continued  at  the  iame  value  •  until 
the  time  Henry  the  fixth,  fwho  in  regard  of  the 
enhancing  of  Moneys  in  Foreign  parts  j  valued  the 
fame  at  thirty  pence,  fo  that  then  there  were  ac- 
cordingly thirty  pieces  made  out  of  the  Ounce  , 
and  the  old  pieces  went  then  for  three  half  pence, 
until  the  time  of  Edward  the  Fourth,  who  valued 
the  Ounce  at  forty  pence,  and  then  the  old  pieces 
\vent  for  two  pence  apiece.  After  this,  Henry  the 
Eighth  valued  the  Ounce  of  fterling  Silver  at  forty 
five  pence ,  which  value  continued  until  C^ieen 
Eliz.aheths  time,  who  valued  the  fame  Old  pence  at 
Three-pence  the  piece ,  fo  that  all  Three-pences 
coined  by  the  fame  Queen  weighed  but  a  peny 
weight,  and  every  Six  pence  two  peny  weight  ; 
nd To  in  like  manner  the  Shilling  and  other  pieces 

accord- 
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accordingly  ^  which  made  the  Ounce  Troy  of  Silver 
to  be  valued  at  fixty  pence  or  five  (hillings,  as  it 
now  remains  at  this  day  Without  alteration. 

/r.  The  weights  ufed  by  Apotheca- 
ries are  derived  from  a  pound  Troy^  Apothecaries 
which  is  fubdivided  as  in  the  follow-  Wckkts, 
ing  Table  : 

j4  Table  of  Apothecaries  Weights. 

%  A  Pound  Troy  \  ri2  Ounces, 

§  An  Ounce       C  is  equaljS  Drams. 

5  A  Dram        ^  untO  J3  Scrnples. 

9  A  Scruple       J  1,20  Grains. 

So  that  if  you  were  to  cxprefs  in  Figures  i% 
pounds,  TO  ounces,  five  drams,  two  Scruples, and  16 
grains :  alfo  three  pounds,five  ounccs/even  drams, 
one  fcruple,  and  two  grains,  the  ordinary  way  to 
write  them  down  is  briefly  thus. 

%  S  'i 

11 — 10 — 5—2 — 16 

03 — 05—7  —  I — 02 

V.  Befides  Troy  weight  before  mentioned,  there 
is  another  kind  of  weight  ufed  in  En^land^  called 
Averdupois  weight,  a  pound  whereof  is  equal  unto 
14  Ounces,  twelve  peny  weight  Troy.  This  Aver- 
dupois weight  ferveth  to  weigh  all  Icind 

of  Grocery-ware,  as  alfo  Bucter,Cheefe,  ^^(>"^^ 
Flelh,  Tallow,  Wax,  and  every  other. 
thing,  which  beareth  the  nameof  C7^rM,and  where- 
of iflueth  a  refufe  or  wafte. 

VI .  Averdupois  weight  is  either  greater  or  lefs. 

VII.  The  greater  is,  when  one  hun- 
dred and  twelve  pounds  Averdupois  ^'^^^'^^P*^^, 

rj      3  '  ^'         -u*.    gr  enter  weight, 

are  confidered  as  one  intirc  \Yeight  ^  . 

13  4  com- 
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commonly  called  an  hundred  weight,  and  then  fuch 
hundred  weight  is  fabdivided  firftinto  four  quarters^ 
and  each  quarter  into  eight  and  twenty  pounds : 
again,  each  pound  into  four  quarters,  or  (if  you  will 
be  more  exadt )  into  \6  Ounces,  and  if  you  pleafe 
each  Ounce  into  four  quarters.  But  ordinarily  a 
pound  is  the  leaft  quantity  that  is  taken  notice  of 
in  Averdupois  grofs  weights. 

ji  Table  of  Averdufots  greater  weight. 

28  founds    (     ,    \a  quarter  of  ill  lb. 
4  quarters  San  hundredweight^  or  111  lb. 

So  that  if  you  were  to  exprcfs  by  Figures  eight 
hundred ,  .  three  quarters ,  and  five  pounds  ;  like- 
wife,  feven  hundred ,  one  quarter,  and  feventeen 
pounds :  the  ordinary  way  to  write  them  down  is 
briefly  thusi 

C.        q.  lb. 

8_3   5 

7  I  .  17 

J  .    r  The  lefler  Averdupois  weight 

frwcS.         when  a  pound  is  the  higheft  name 

or  Integer,  each  ponnd  being  fubdivi- 
ded  into  fixtcen  ounces,  and  each  ounce  again  into 
15  dram$,and  if  you  pleafe  each  dram  into  4  quarters, 
ashy  the  fubfequent  Table  is  manifeft. 

A  Table  of  Averdupois  lejfer  Weight. 

4  jQuarters  of  a  Dram'p        Ci  Draw. 

1 5  Drams  5>make*^  I  Ounce. 

16  Oh  ices  j        Cl  Pound. 

So 
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So  that  if  you  were  to  exprefs  by  Figures  eighteen 
pounds^twelve  ounces,five  drams,and  three  quarters 
of  a  dram  likewife  five  pounds,  no  ounces,  twelve 
drams,  and  one  quarter  of  a  dram,  the  ordinary  way 
to  write  them  down  is  briefly  thus, 
lb*  o5« 

1 8  12  05  3 

5  00  12— —  I 

JX.  The  meafures  ufcd  in  EffgUnd  are  either  of 
Capacity  or  Length. 

X.  The  meafures  of  Capacity  are  thofe  which 
are  produced  from  Weight,  and  they  arc  either  Li- 
quid or  Dry. 

XI.  The  Liquid  meafures  are  thofe, 

in  which  all  kind  of  Liquid  fubftances  ^^^ViVe/r- 
are  meafured,  and  they  are  exprelFed  in  ' 
the  Table  following. 

A  Table  of  Liquid  Adeafnres, 


ToHYtd  of  Wheatl 
Troy  weight  j 
Pints 
Sluarts 
Pottles 


2 
2 
2 

8  G aliens 

p  Gallons 

10  Gallons  4nd  an 

half 
2  Firkins 

1  Kilderkins 
42  Gallons 
63  Gallons 

2  Hogjheads 

Z  Pipes  or  Bntj 


16^ 


} 


jQuart. 
Pottle. 
Gallon. 

Firkin  of  j4le^ 
Sope^  Herring. 
Firkjn  of  Beer. 
Firkin  of  Salmon  or 
Eels. 

Kilderkin. 
Barrel. 

Tierce  ofWtne.  , 
Hogfljead. 
Pipe  or  Bnt. 
Titn  of  ^ine. 

XII.  Dry 


^4 
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XII .  Dry  Meafures  are  thofe ,  in 
Dry  Meafures.    which  all  kind  of  dry  fubftances  avc 

meted,  as  Grain,Sca-coal,  Salt,  and  the 
like ;  their  Table  is  this  that  follows : 


1  Pint 

2  Pints 

2  Qnarts 

2  Pottles 

2  Gallons 

4  Pecks 

5  P^cks 
8  Bu^ljels 

4  QjifiYters 

5  Quarters 


A  Table  of  Dry 


Meafures* 
Pint. 
Qnart. 

Pottle. 
Gallon. 
Peck. 

Bujhel  land-meafHre], 
Bhjljel  water-meafure. 
Qjtarter. 
Chalder. 
Wey. 


Long  Mea^ 
fitres. 


XIII.  Long  Meafures  are  exprefs'd  ia 
this  Tabic  following. 


3  Barley  Corns  in 

length 
12  Inches 
3  Foot 

3 .  Foot  nine  Inches 
6  Foot 

5  Tards  and  an  half 
40  Poles  or  Perches 
8  Fnrlongs 


"  I  Inch. 


1  Si 


Foot. 

Tard. 

Fll. 

Fathom. 
Pole  or  Perch.. 
Furlong. 
EngltJIj  Mile. 


Note,  That  a  Yard,  as  alfo  an  Ell,  is  ufi^lly  fnb- 
cHvided  into  four  Qiiarters,  and  each  Qiiarter  into 
four  Nails.^ 


Xir.  Super- 
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Xir.  Superficial  or  fquare  Meafures   la^d  mu^ 
Land^sre  fuch  as  are  exprefs'd  in  the  /«rex. 
ible  following. 

40  Square  Polesy       C  i  Rood  or  quarter  of 
or  Perches  >make<^      an  jicre. 

4  Roods        J        Ci  jicre. 

So  that  if  you  would  exprefs  by  Figures  thefe 
antities  of  Land,  viz..  Thirty  fix  Acres,  three 
odsjtwenty  Perches:  alfo  feven  Acres, no  Roods, 
rty  two  Perches ;  t|ip  ordinary  way  to  write  them 
cvn  is  thus, 

J.          R.  P- 
3(j  _3  

7  o  — 3^ 

fT-  A  Table  of  time  is  this  that  follows,  jn&w. 


Mimte 
Mimtes 
Honrs 
Days 
Veeks. 
3  Months 
Day^  and 


E 


I 
I 
I 
I 
I 


Minute. 
Hour. 

Day  natural. 

Week, 

Month  of  twenty  eight 

days. 
Tear  very  near* 


Hours 

3ut  in  ordinary  computations  of  tirae,the  whole 
r  confifting  of  three  hundred  fixty  five  days,  is 
ided  either  into  twelve  equal  parts  or  months^ 
h  month  then  containing  thirty  days  an^  teii 
rs :  or  elfe  into  twelve  unequal  Kalendar  months, 
Drding  to  the  ancient  Verfe  : 
"^hirty  days  hath  Seftcmher^  -^P^^'^  '^une-^  and  No- 
vember : 

February  hat^  twenty  eight  alofie^  and  each  cf  the 
rcfi  thirty  one. 

Note 
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Note ,  That  every  Ldip-year  (which  happeneth 
once  in  four  yearsj  containeth  three  hundred  fixty 
fix  days ,  and  in  fuch  year  February  containeth 
twenty  nine  days. 

Xf^I.  Of  things  accounted  by  the  do7.en*  a  Grofs 
is  the  Integer  confifting  of  twelve  dozen. 
Of  things  acj  ^^^j^  dozen  containing  again  twelve  par- 

counted  by  the    .    y         r       ^  -r-  u  r  - 

do^en.        ticulars :  fo  that  if  you  would  cxprefs  m 
Figures,  feven  Grofs,  four  dozen,  and 
five  particulars  i  alfo  four  dozen  and  eight  parti- 
lars,  they  may  be  briefly  written  thus, 

G.         D.  P. 

7  04  05 

o  04  08 


CHAP.  III. 

'AJJition  of  whole  Mumlers. 

h  /concerning  Notation  of  Numbers,  and  how 
thereby  the  quantities  of  things  are  ufually 
cxprelt,  a  full  Declaration  hath  been  made  in  the  pre- 
ceeding  Chapters:  Numeration  enfueth,  which  com- 
prehends all  manner  of  operations  by  Numbers. 

//.  In  Numeration,  the  four  primary  or  fun- 
damental operations  (commonly  called  Species  ) 
arc  thefe.  Addition,  Subftr^dtion  ,  Multiplication, 
and  Divifion. 

///.  Addition  is  that  by  which  divers  Numbers 
are  added  together,  to  the  end  that  their  fum,??ggre- 
gate,  or  total,  may  be  difcovered.  * 

ir.  In  Addition,  place  the  Numbers  given, 

one 
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Dne  above  another  in  fuch  fort,  that 

Like  places  or  degrees  in  each  number  Addition  ofmm- 

may  ftand  in  the  fame  rank :  that  is  J^'/J^^'^' 

Units  above  Units,  Tens  above  Tens,  ^ 

Hundreds  above  Hundreds,  &c.  So 

thefe  nil  mbers  1 2 1 3  ^md  462  being  gi-  ^  ^  ^  3 

ven  to  be  added  together,  you  are  to  4^2. 

order  them  as  you  fee  in  the  margent. 

f^.  Having  thus  placed  the  Numbers,  and  drawn 
a  Vme  tinder  them,  add  them  together,  beginning 
with  the  Units  firft,  and  faying  thus,  2  and  3  make 
5,  which  write  under  tlie  Rank  of  Units,  then  pro- 
ceed to  the  fecond  Rank  and  fay ,6  and 
I  make  7,  which  write  under  the  fe-  121 3 

cond  Rank  (being  the  place  of  tens)  4^2 

again  4  and  2  make  6",  which  write  —  

nnder  the  third  Rank.    Laftly,  write  1675 
down  1  being  all  that  ftands  in  the  * 
fourth  Rank,  fo  the  fum  of  the  faid  given  Num- 
bers is  found  to  be  1575^       ^^^^  operation  will 
ftand  as  in  the  Margent, 

In  like  manner  the  Numbers  2315^  2315 
74i3,and  141,  being  given  to  be  ad-  7423 
ded  together,  their  fum  will  be  found  1 41 

to  be  9879,  and  the  operation  thereof       ■  • 

will  ftand  as  you  fee  in  the  Example.  0879 
VI.  When  the  fum  of  the  Figures  of  nny  of  the 
Ranks  amounts  unto  ten,  or  any  number  of  tens 
without  any  excefs,  write  down  a  Cypher  under 
that  Rank  ^  but  when  the  fum  of  any  Rank  exceeds 
ten,  or  any  number  of  tens^write  down  the  excefs 
under  fuch  Rank,  and  for  every  ten  contained  in 
the  fain  of  any  Rank,  refer ve  an  Unit  or  1  in 
your  mind,  and  add  fuch  Unit  or  Units  to  the  Fi- 
gures 
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gures  of  the  next  Rank  toward^  the  left  hand,  fo 
tbc  Numbers  4937>  9878,  and  394  being  given 

to  be  added  together,  the  operation 
4937  will  be  thus,  viz..  beginning  with 
9878  the  rank  of  Units,  1  fay  4,  8  and  7 
394  make  19,  wherefore  1  write  down  9, 
1 5209  the  excels  above  10,  and  carrying  i 
in  mind  inftead  of  the  ten  contain- 
ed in  the  faid  19,  I  fay  i  and  9  (9  being  the 
lowermoft  figure  of  the  fecond  rank)  make  10, 
which  added  to  7  and  3,  the  other  figures  of  the 
fame  rank,  the  whole  fura  of  them  is  20,  where- 
fore fetting  down  a  Cypher  under  the  line  in  that 
rank  (becaufe  the  excefs  above  the  two  tens  is 
nothing  )  I  carry  2  to  the  third  rank,  and  fay  z 
and  3  (3  being  the  lowermoft  figure  of  the  third 
rank)  make  5,  which  being  added  to  8  and  9  (the 
other  figurts  of  the  fame  rank)  the  fum  of  them 
is  22,  wherefore  writing  down  2  (being  the  ex- 
cefs above  the  two  tens)  under  the  line,  in  the  third 
rank,  I  carry  2  in  mind  (becaufe  there  were  two 
tens  in  22)  to  the  fourth  rank,  and  fay  2  and  9 
make  1 1,  which  added  to  4  makes  1 5,  this  1 5  be- 
caufe it  is  the  fum  of  the  laft  rank  I  write  totally 
down  under  the  line,  on  the  left  hand  of  the  Fi- 
gures before  fubfcribed  ^  fo  the  fum  of  the  three 
Numbers  given  is  found  to  be  15209,  as  in  the 
Example. 

VII .  When  numbers  given  to  be 
Addition  of  Num^   g^jed  ,  do  exprefs  things  of  di- 

bers  of  divers  Vc-  r<         •      •  r^/i. 

mminations.         vers  Denominations  ;  nrft  write 

them  down  orderly  (according  to 
the  Examples  in  Chap.  2.)  then  after  a  line  i^ 
drawn  under  them  all,  begin  to  a^d  the  numbers 
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the  kaft  Denominationj  and  if  the  fum  of  them 
lounts  to  one  Integer,  or  many  Integers  of  the 
)Lt  greater  Denomination ,  with  fome  excefs  of 
*  lefs  Denomination,  write  down  that  excefs,  or 
Dypher  v/hen  there  is  no  excefs,  under  the  line, 
as  it  may  ftand  under  the  leaft  Denomination^ 
1  keep  the  faid  Integer  or  Integers  in  mind,  to  be 
led  to  thofe  of  the  next  greater  Denomination, 
the  left  hand  :  But  when  the  fum  of  the  nam- 
's of  the  leaft  Denomination  amounts  not  to 
I  Integer  of  the  next  greater  Denomination,  fet 
wn  the  fum  it  felf  under  the  line  then  add  the 
egeror  Integers  Hept  in  mind  f  when  any  hap- 
is)  to  the  numbers  of  the  n£xt  greater  Denomi- 
ion  on  the  left  hand ,  and  proceed  to  add 
m,  as  alfo  thofe  of  every  greater  Denomination, 
like  manner  as  above  is.  directed,  until  you 
ne  to  the  numbei^s  bf  the  grdkeft  ( or  higheft) 
nomination,  which  are  to  be  added  according  to 

foregoing  Rules  and  of  this  Chapter, 
thefe  feveral  fums  24/.  - — 13  —  5  d. —  3/. 
b  111.  —  o Ss  —  8 and  5 /.  • —  1 8 s.  — -  if. 
ng  propounded  to  be  added,  their  total  fum  is 

1.  lis.  —  2  d.  jf.  For  having 

tten  them  down  orderly  according  to  the  fe- 
d  Rule  of  the  Second  Chapter,  and  drawn  a 
'  underneath,  I  begin  with  the  Farthings  firft, 

fay,  two  Farthings  and 

^e  Farthings  make  five  /. 

[hings,  that  is,  one  Peny  2^ 

h  a  Farthing  over  and  12 

vc  J  wherefore  fetting  05 

/n  I  under  the  deno-  — ■ 

ation  of  Farthings ,  I  42- 

carry 


s. 

d. 

— 13- 

-05- 

-3 

 GO  — 

-08- 

—  0 

 18 

—  00- 

—2 

-  02- 
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carry  one  Pcny  to  the  denomination  of  Pence,  then 
I  fay,  1,  8,  and  five  Pence  make  14  Pence^  which 
contain  one  Shilling  and  two  Pence>wherefore  writ- 
ing two  under  the  denomination  of  Pence,  I  like- 
wife  carry  i  (hilling  to  the  denomination  of  [hill- 
ings :  Then  adding  the  faid  i  (hilling  unto  18  (hill- 
ings and  1 3  lhillings,the  fum  will  be  found  i  pound 
and  iz  (hillings,  wherefore  fetting  down  12  under 
the  denomination  of  (hillings,  1  carry  i  pound  in 
mind  unto  the  denomination  of  pounds  faying,  i  1 
pound  in  mind>  together  with  5,  2,  and  4  pounds 
which  (land  in  the  firft  Rank  of  pounds,  make  12 
pounds,  wherefore  (according  to  the  fixth  Rule  of 
this  Chapter)  I  wrfte  2,  the  excefs  above  10,  un- 
derneath the  faid  fir(t  rank  of  pounds,  and  carry  i 
in  mind  for  the  faid  10  to  the  fecond  Rank  of 
pounds,  then  faying  in  like  manner,  i  in  mind,  to- 
gether with  I  and  2  which  (land  in  the  fecond 
Rank  of  pounds  make  4,  which  I  write  underneath 
the  line,  that  done,  I  find  the  total  of  the  three  fums 
propounded  to  be  42  /.  — - 1^2  s. — and-- 1  f. 

In  like  manner  3  /i^.—o^  o:?:.— 1 9  p.  iv.  1 5  gr.  Alfo 
lib.  — o  oz.,  — 3  vo. —  7  gr.  Alfo  o  lb.  — 10  oz. — 
6f.w.  —  ogr.  Ando/^. —  9  oz.. —  op.TT.  —  i?^^^- 
being  given  to  be  added  together,their  fum  will  be 

found  7  lb.  I  oz..  9  f.w. —  1 5  gr.  and  the 

work  will  itand  thus, 

lb.         o?L.        pTP.  gr. 

03  05  19   15 

02  §0  03  07  I 

00  10  06  00 

00  09  CO  17 

07  01  op, — IS 

Note, 


1 


Note,  In  adding  together  the  Numbers  in  the 
aft  Example,  it  muft  be  remerfbred  that  24  grains 
nake  one  Peny  weight ;  20  Peny  weight ,  ona 
)unce  \  and  1 2  ounces  one  pound  Troy  (as  before 
leclared  in  the  third  Rule  of  the  fecond  Chapter  j) 
ind  then  you  are  to  proceed  according  to  Rule  VIL 

this  Chap. 

More  Examples  of  Rule  Vll.are  thefe  following, 
vhich  prefuppofe  the  Learner  to  be  well  exercis'd 
1  the  Tables  of  Chap^  2.  that  he  may  readily  know 
i^hat  Integers  are  to  be  carried  from  every  lefler 
denomination  to  the  next  greater. 


Ih. 

230- 

052- 
D09- 
505- 


974- 


Addnion  of  EtjgHJh  Money. 


J. 

— ^12 

—GO- 

— IS 
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-1 ' 
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/. 
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s. 

.13. 

.17. 

■CO- 
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17: 


.10 

.03 

■05 


08 


17- 

r9- 


Addition  of  Troy  Weight. 


oz.. 
■07 
-10- 
■06- 
■  I  I- 


fjp. 

.15 
15 
19 

07. 


07 
20 
12 


oz.. 
535- 
208 
053- 


-I  I. 
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16 

•IP 

•05 

•IX 


00 
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19. 


-04 
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Mditiottof  AverdHfois  Weight. 


C. 

23S- 
576- 
628- 
411— 


-3- 
-I- 


2- 
O 


lb. 

17 
10 


lb. 
14- 

OS' 

12- 

05' 


•12 

09  :^o5 
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1852- 
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11 

29 
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 2 

1 
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Acres.     Roods.  Per. 

.136  3  --13 

5 1 3  I  — 26 

212    I .     — 10 

517  — O  'OQ 


1379- 


•09 


A. 
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.500- 
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.O05-  -O^ 
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CHAP.  IV. 

SuhtraSion  of  whole  JSlumhers. 

m 

^  QUbtraftioji  i$  (bat  by  which  one  number  is  ta- 
i3  ken  out  of  another,  to  the  end  that  the  re- 

uainjier^  or  difFereucej  between  the  two  numbers 

given  may  be  knQvyn..  . 
IL  The  number  out  of  which  the  Subtraction  is  to 

oe  made,  muft  be  greater^or  at  leaft^e- 

□ual  with  the  other.  As  you  may  Sub-  ^^^^[^^^'^  V 

^   ft.  o         cor  numbers  of  one  • 

l:raa,4347  or  9478  out  of  9478,  fo  can  denomination. 

^on  not  fubtraft  9478  ,<>uf  of  43  47 . 

///.  In  Subtradipn  rank  th^  two  given  num- 
bers one  under  the  other  as  in  Addition  ,  with 
:his  caution ,  that  the  number  placed  uppermofi: 
may  exceed ,  or '  at  leafl;  be  equal  unto  the  o- 
ther  :  So  if  the  number  4347  be  given  to  be  fub- 
trqded  from  947 8>  I  order  them  as-  in  the  Mar- 
gent:  then  proceeding  to  the  Subtraft ion,  I  fay 
7  taken  put  of  8,  ^here  remain^  one.| 
which  I- place  in  th^  fame  rank  under       9478  . 
the  line.  In  like  maijner  4  being  taken  4347 
out  of  7,  the  remainder  ifc  3y  which       5 1 3 1 
likewife  I  fet  under  the  line'  in  the 
next  rank  j  again  taking  3  from  4^  the  remainder 
is  I,  which  I  likewife  place  under  uie  third  rank ; 
laftly  fubtradting  4  from  9,  there  will  remain  5, 
which  I  fubfcribe  under  the  fourth  rank;  fo  the 
whole  operation  being  finifhed,  I  find,  that  if  4347 
DC  taken  out  of  9478,  the  remainder  is  5131,  or 
f which  is  the  famej  the  difference  between  the 

[lumbers  9475  and  4347  is  5?3i,^  iathe  Example^ 

G  2  In 
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In  like  manner  if  io6  be  fubtradcd  from  2856  the 

remainder  Will  be  found  27  50  j  for 
28  56       after  the  numbers  are  orderly  ranked^I 
ic5       begin  at  the  place  of  Unites,  and  fay 
— ^       6  from  6 ,  there  remains  nothing  ; 
2750       wherefore  1  fubfcribe  o,  then  proceed- 
ing to  the  fecond  rank  I  lay,  if  o  (or  no- 
thing) be  taken  from  5,  there  will  remain  5,  which 
1  alfo  fubfcribe  under,  the  line ;  again  i  from  8,there 
remains  7  ;  laftly  o  from  2,  there  remains  2.  See 
the  work  in  the  Margent. 

*  /r.  When  any  of  the  figures  of  the  number  civcn 
to  te  fubtradled  is  greater  than  the  upper  figure 
out  of  which  it  is  to  be  fubtradled^you  muft  borrow 
10  of  the  next  rank  towards  the  left  hand^and  add 
the  faid  10  to  the  feid  upper  figure,  then  from  the 
fum  of  fuch  Addition  fubtraft  the  lower  figure 
and  fet  down  the  remainder :  In  this  cafe  the  figure 
of  the  next  rank  which  is  to  be  fubtrafted,  muft 
be  eftcemcd  an  unite  greater  than  it  is  wherefore 
keeping  one  in  your  mind  add  it  to  the  next  figure 
of  the  number  given  to  be  fubtrafted,  and  deduct- 
ing all  out  of  3ic  figure  above  it,  proceed  in  like 
fort  till  you  have  finilhed  the  whole  operation.  Ex- 
amplcy  let  it  be  required  to  fubtradl  374  out  of 
8023.  Having  ranked  them  as  before,  1  fay  four 
out  of  3,  that  cannot  be,  wherefore  borrowing  ten 
of  the  next  rank,  and  adding  the  fame  to  the  faid 
3, 1  fay  4  out  of  13,  there  remains  9  i  then  wri- 
ting  9  under  the  line,  and  carrying  i  in  my  mind  ^ 
I  fay  I  arid  7  make  8,  8  out  of  2  that  can- 
^^^3  not  be,but  8  out  of  12(12,  becaufe  10  be- 
374    ing  borrowed,  and  added  to  2,  makes^  12) 

7<^49    there  remains  4iwhich  I  fubfcribe  uodcr  the 

line  J 


■J 


Ehap- IV.         (f  whole  Numhers. 
line  J  again  i  in  my  mind  being  added  to  3  makcj 
4-^  4  out  of  nothing,  that  cannot  be,biit  4  out  of  10 
there  remains  6^  which llikewife  fubfcribe  under 
the  Hne^  laftly  i  in  mind  being  taken  out  of 
§  there  remains  7.  Thus  you  fee  that  the  remain- 
der after  374  is  fubtrafted  from  8023  is  7649. 
Note  diligently,  that  as  often  as  i  o  is  borrowed,  i 
muft  be  kept  in  mind  to  be  added  to  the  figure 
ftanding  in  the  next  place  of  the  lower  number , 
and  the  fura  of  fuch  Addition  mufl  be  fubtra^ted 
from  the  upper  place  ^  but  if  it  happen  that  there 
is  no  figure  in  the  next  place  of  the  lower  num- 
ber, then  the  i  in  mind  niuft  be  fubtrafted  from 
the  upper  place,  (as  in  the  laft  rank  of  the  laft  Ex- 
ample.) Another  Example.    Let  it  be  required  to 
fubtradt  p2  from  5280 1.    Having  placed  the  grea- 
ter number  uppermolt,  and  the  lefler  orderly  un- 
derneath, I  begin  at  the  place  of  units, 
and  fay,  2  from  i  1  cannot  take^  but  52801 
borrowing  10,  and  adding  it  to  the  92 

faid  I,  1  fay  2  from  11 ,  there  re-  • 

mains  p,  which  I  fubfcribe  under  the  52709 
line ;  then  I  proceed  and  fay,  i  in  mind 
with  9>  makes  10,  10  out  of  o  I  cannot  take,  but 
borrowing  10, 1  fay  10  out  of  10  and  there  ^re- 
mains o, wherefore  I  fubfcribe  o  under  the  line;  a- 
gain,  I  in  mind  out  of  8,  there  remains  7  ;  then 
becaufe  there  are  no  more  Figures  in  the  lower 
number,  I  fay  o  out  of  2  there  remains  2  \  laftly,  o 
out  of  5  there  remains  6  \  therefore  I  conclude  that 
62801  exceeds  92  by  62709. 

V.  If  the  numbers  propounded   Subnailm  pf  mofy- 
have  divers  denominations,  place   ^^/J^f ''"'^ 
them  as  before,and  beginni ng  v;ith 

C  3  the 
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the  leaft  denomination  firft,  fabtraft  the  lower 
number  from  the  upper  when  it  may  be  fubtrafted, 
and  place  the  remainder  underneath  i  but  if  it  hap- 
pen that  the  lower  number  cannot  be  taken  out  of 
the  upper,  you  niufl:  borrow  an  integer  of  the  next 
greater  denomination  on  the  left  hand ;  which  in- 
teger, after  it  is  converted  into  the  fame  denomi-- 
nation  with  the  faid  upper  number,  mull  be  added 
to  it :  then  from  the  fum  of  fuch  Addition,  you  are 
to  fubtraft  the  lower  number,  and  write  down  the 
remainder,  keeping  i  (that  is  the  integer  borrow- 
ed) in  your  mind,  to  be  added  to  the  next  place  of 
the  number  given  to  be  fubtraded,  as  before  ;  fo 

po/.  14^. — lod.' — 3/.  being  fubtradled  from 

124/. — Hi. — '^d.  —  i/.  the  remainder  is  33/* 
 i6s.—^d.  2/.  For  beginning  with  the  far- 
things, I  fay,  3  farthings  out  of 
/.  ^  /.  d.  f.  I  farthing  1  cannot  take,where- 
124— II— 07 — I  fore  borrowing  i  peny  (^that 
90— 14—10 — 3  is  an  integer  of  the  next  grea- 

jj_r76  08-^        denomination)  and  having 

converted  this  peny  into  four 
farthings , '  I  add  them  to  the  aforefaid  i  far- 
thing ^fo  the  fum  is  five  farthings,  out  of  which 
fubtradting  3  farthings,  there  remains  2  farthings, 
which  I  place  underneath  the  denomination  of 
farthings  i  then  I  proceed  to  the  next  denomihati- 
on,  and  fay  i  peny  which  I  borrowed  and  \od. 
make  1 1  d.  this  11.^.  out  of  id.  I  cannot  take,where- 
fore  borrowing  i  fhiiling  or  12^.  and  adding  i2rf. 
to  the  faid  qd.  the  fum  is  19^.  from  which  I 
fubtrad  the  faid  1 1  fo  there  remains  %d.  Which  I 
fubfcribe  under  the  denomination  of  pence;  again 
I  fliilling  which  I  borrowed  being  added  to  i4r. 

makes 
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make  which  I  cannot  fubtraft  out  of  1 1  /. 
and  therefore  I  borrow  i  pound  or  20  /.  which  be- 
ing added  to  the  faid  1 1  s,  makes  3 1  J,  ^^om  which 
fubtrading  i  S  s.  there  remains  1 6  /.  which  I  fub- 
fcribe  under  the  denomination  of  Ihillings ;  then 
carrying  i  pound  which  I  borrowed  to  the  lower 
place  of  pounds,  I  fay  i  in  mind  with  o  makes  i, 
which  taken  out  of  4,  there  remains  3  i  again  9  out 
of  2, 1  cannot  take,'  but  9  out  of  1 2  (i  o  being  bor- 
rowed and  added  to  the  faid  2,  according  to  the 
fourth  Rule  of  this  Chapter)  and  there  remains  3. 
Laftly,  I  rfor  the  10  that  was  borrowed;  being  ta- 
ken out  of  I,  there  remains  nothing  and  fo  at  laft 
I  findjthat  if  A.  being  indebted  to  B.  in  124—1  is. 

 rjd.  — 'I  /.  hath  paid  in  part  thereof  90/. — 1 4 

.  1  od.—sf.  there  remains  yet  undifcharged  3  3^ 

 \6s.—Sd—2f.  ,      '        u    n-  r 

ri.  When  many  numbers  are  given 
to  be  fubtraded  from  a  number  pro-  ?,2<v.e«««6er. 
pounded,  you  muft  firft  add  thole 
numbers  together,  according  to  the  rules  of  the 
third  Chapter,  and  then  the  fum  found  is  to  be  fub- 
traftedfrom  the  number  firfl:  propounded.£<r4w;?/e,A 
being  indebted  unto  B.  in  3^0  /.  paid  thereof  at  one 
time  700/.  at  a  fecond  payment  1 1^61.  and  at  athird 
305/.  thequeftion  is  how  much  , 
the  debt  remained  undifcharged  ?     *  _  The  Debt. 
Firft,  I  add  together  the  feveral  3H^i    i^^^'^ • 
fums  paid,  and  find  the  total  to  be 
2241 1  this  1  fubtraft from  3240 /.   '^36> ^^yrnenu 
fo  there  remains  999   undifchar-  30$J 
ged  as  you  fee  by  the  operation  2241  Total  ^aid 
in  the  Margent.  s^^refiunpafd 

Q  4  Jnother 


x8 

The  Debt 


Tdymcmj 


I 

500- 


SuitraSiioH 
d. 


s. 
.00. 


.00 


PMidinaU  372 — 07- 
Jlefi  unpaid  1 27 —  1 2- 


.07 
■^5 
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Another  Example  of 
like  nature.  A-  being 
indebted  to  Bin  500/. 
paid  in  part  thereof 
at  one  payment  340  /. 

 12  /.  o6^^.at 

a  fecond  payment  1 3/. 

 1 8/.  3  d  at  a 

third  ijL  16  s. 

16  d.  the  queftion  is  how  much  was  in  arrear  ? 
Here  if  the  operation  be  profecuted  as  before,  it 

will  appear  that  there  was  127/,  12/.— — o^d. 

unpaid  :  fee  the  work  in  the  Margent. 

f^IL  Addition  is  proved  by  Sub- 
traction ,  and  Subtraftion  by  Addi- 
tion. For  having  added  divers  num* 
bers  together ,  if  you  fubtrad  one 
of  them  out  of  the  fum,  the  remain- 
der mud:  be  equal  to  all  the  reft,  as  you  may 
obfervc  by  the  Example  following,  viz.  fuppofing 

thefe  4  numbers  are  given  to  be 
added  t'lic.  236,  452,  29^  217.  and 
that  their  fum  is  found  to  be  934 
(by  the  Rules  of  the  third  Chap* 
tcr)  it  is  required  to  prove  whe- 
ther the  iaid  fum  be  true  or  not ; 
to  perform  this  I  draw  a  line 
under  the  ui)permoft  number  235, 
to  feparate  it  from  the  reft,  and 
feek  the  fum  of  all  the  numbers  given,  except 
jhat  uppermoft,  which  fum  I  find  to  be  598.  Then 
I  fubtraa  the  faid  uppermoft  number  136  from 
934i  (the  total  fum  of  all  the  numbers  firft 
found)  and  becaufe  the  reipainder  (J98  is  the  fame 

with 


236 

452 
29 

217 

P34 
698 


934 
6^8 
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with  the  fum  of  all  the  numbers,  excluding  the  up- 
pcrmoft,  I  conclude  that  the  fum  of  all  the  num- 
bers firft  found  was  truly  computed. 

In  like  manner  is  Subtradion  proved  by  Addi- 
tion, for  if  you  add  the  remainder,  and  the  num- 
ber given  to  be  fubtradlcd  together  ,  the  fum 
muil  be  equali  tothe 

Example  i. 


number  out  of  which 
the  Subtraftion  is 
made ,  fo  if  4347 
be  fubtrafted  from 
9478  the  remain- 
der is  5 1 3 1 ,  for 
if  5 131  be  added  to 


ent  of 

fabtr. 


Reft 
Proof 


9478 

4347 
5131 
9478 


Examffle  2. 
/.      J.  J. 

24 — 13 — 07 
19 — 1  <5 — 08 

04 — 17  —I  I 
24 — 1 3— 07 


4347,  the  fum  is  9478,  which  is  the  fame  with 
the  number  out  of  which  the  Subtradlion  was 

made.  Again,  if  a  Servant  receive  24 1.  1 3  /. 

 7  d.  and  lay  out  or  disburfe  1 9  /.•  1 5 

c8  d.  there  muft  remain  in  his  hands-  

— — 17  J.—  1  id,  for  this  being  added  to  1 9  /• 

 08^.  which  was  the  Money  he 

expended,  the  fum  will  be  equal  to  24/.  ■ 

13/.  o^d.  f  being  the  Money  wherewith  he 

was  firft  charged.) 

More  Examples  of  Subtradlion  arc  thcfe  that 
follow. 

SnhtraElion  of  Zngliftj  Money. 


I.  s. 

Kec.  3090 — 10- 
faid  0099 —  1 4- 
refi  2990 — 15- 


J.  f 

07 — I 

o8~3 
•10 — 2 


fmf  3090—10 — 07 — 1 


24' 

OS 
18 


00 


17. 

02- 


J. 

•00- 
-I  T 


-00- 


I 


24- 


QO  QO- 


Snhtr^i^ion  of  Troy  weight 

oz.. 


BookL 


Ih.     02i.  pw.  gr. 

Bought  352— io~i3— IS 
Sold  019—11—1^^—18 


Kejl  332— 10— 16— 21 
Proof   352— 10— 13— 15 


I 


20$ 
118 


.13 

16 


•20 


16 


"  23 


205 


13 


19 


SubtraBlon  of  Averdnpo'u  Weight. 


C. 

Bought  25<J 
Sold  079' 

Rejt  116- 


•2 
■3 


ih. 
-23 

-25 


Ik 

00 


-13- 
-I4- 


■13 


Proof  255 


i3 


24 


-14 


25 


-13  —12 


SabtraBfOft  of  Superficial  Meafures  of  Land. 


A:res,Roods^Perches. 

Bought  'j^o  2  35 

Sold     090  3  3<5 


^f/?  689 


-39 


-35 


2040' 
919 


R. 

•  I 


P. 
20 
30 


1120 


—30 


2040 


20 


Proof  789  2  

Ouefiiom  to  exercife  Addition  and  SubtraSiion. 
Q^i.  Two  perfons,  A.  and  B.owe  feveral  debts, 
the  lefler  debt  being  that  of  A.  is  3645    '^he  diffe- 
rence of  their  debts  is  104/.  v»hat  is  the  debt  of  B  ? 
V.  ^/tp.  3149/.  Xf'A 


n  _  r 


Ghap.  V.       ofxvhole  Mum^ers^ 

Quefl.  2.  Two  pefons  A.  and  B.  are  of  feveral 
ages,  the  age  of  the  elder,  being  that  of  A-  is  70^ 
the  differences  of  their  ages  is  i  what  is  the  age 
of  B  ?  Anfwcr^  51. 

Que  ft.  3.  What  numjjer  is  that  which  being  ad- 
ded to  168  makeththe  futnto  be  205?  jlnf.  37. 

Qjieft.  4,  Thcfum  of  two  numbers  is  517,  the 
leIRr  is  40,  what  is  the  greater  ?  Jnf.  477- 

Queft.  5.-  A  certain  perfon  born  in  the  year  of 
our  Lord  defired  to  know  his  age  in  the  year 
1676,  what  was  his  age?  Anf.  60. 

j^uefi,  6.  The  greater  of  two  numbers  is  130, 
their  difference  is  49,  what  is 'the  leffer  number  ? 
jhfw.  81. 


C  H  A  P.  V. 

Multiplication  of  whole  Muntlers. 

I.\M  Ultiplication  teacheth  how  by  two  num- 
iVL  bers  given  to  find  a  third^which  fhall  con- 
tain either  of  the  numbers  given  fo  many  times  as 
the  other  contains  i  or  unity. 
'  //.  Of  the  two  numbers  given  in  Multiplication, 
one  (which  you  will)  is  called  the  Multiplicand  and 
the  other  the  Multiplicator,  ( or  both  are  called  fa-  ' 
dorsj 

///.  The  number  fought,  or  arifmg  by  the  mul- 
tiplication of  the  two  numbers  given,  is  called  the 

produft,  the  Fait;  or  the  Reftanglc  :  fo  if  5  be 

given 
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given  to  be  multiplied  by  3,  or  3  by  5,  the  prodi^ 
is  1 5,  that  is  3  times  5,  or  5  times  3  makes  1 5 : 
here  5  may  be  called  the  Multiplicand,and  3  the  Mul- 
tiplicator,or  3  may  be  called  the  Multiplicand,and 
5  the  Multiphcaror  •,  and  as  3  fone  of  the  two  num- 
Bers  given)  containcth.i  or  unity  thrice,  fo  1 5  the 
produft  containeth  5  C  Ae  other  given  number 
thrice  i  hkewife  as  5  (one  of  the  given  numbers) 
contains  unity  \  times,  fo  1 5  (the  produft ;  con- 
tarns  3  ('the  other  given  number)  five  times. 

.  Multiplication  is  either  finglc  or  compound. 

shfh  M^!t;i,B  ^'"8^^  Multiplication  is,  when 

c£:  ^  Multiplicand  and  Maltiplicator 

confift  each  of  them  of  one  only  figure 
as  in  the  laft  Example.  In  like  manner  if  you  mul- 
tiply 9  by  5,  the  produft  is  this  is  likewife  An- 
gle multiplication:  now  the  feveral  varieties  of  fin- 
glc multiplication  are  well  exprcfs'd  in  the  Table 
following,  ufually  called  Pytha^vras  his  Table. 

,  The  Table  of  Multiplicaticrt. 


'  1    i  1  3 

4 

8 

5 

6\  7 

8 

9 
18 

2 

4. 

6 

10 

12 

14 

16 

3 

6 

9 

12 

•5 

18 
24 

21 
28 

24 
31 

 ■ 

27 
36 

4 

8 

12 

\6 

20 

5  10 

15 

20 

^5 

30 

35 

40 

45 

6 

12 

18 

24 

30 

^6 

42 

48 

54 

7 

'4 

21 

28 

35 

42 

49 

63 

8 

itf 

24 

32 

40 

48 

56 

64  1  71" 

9 

rS 

27 

3<5  I  4*! 

54  1 

72  1  81 

The  ufe  of  the  Table  is  this,  having  one  figure 

given 
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given  to  be  multiplied  by  another  to  know  the  prot 
du6l  of  them,  find  the  multiplicand  in  the  top  of 
the  Table,  and  the  multiplicacor  in  the  fjrft  Cor 
lumn  thereof  towards  the  left  hand  ;  this  done , 
in  the  angle  of  pofition  juft  againft  thofe  two  fi-* 
gures  you  lhall  find  the  produft.  So  9  being  given 
to.  be  multiplied  by  5, 1  find  9  in  the  top  of  the  ta- 
ble, and  s  in  the  firft  column  towards  the  left  hand^ 
then  carrying  my  eye  from  5  in  a  right  line  equi- 
diftant  to  the  upper  fide  or  top  line  of  the  Tabic, 
until  I  come  to  that  fquare  which  is  diredtly  under 
p,  I  fin4  4S,  which  is  the  produft  required*  The 
particular  varieties  pf  this  IMe  ought  to  be  learn- 
ed by  heart,  fthat  is,  a  man  muft  be  able  to  give  the 
Produftof  any  fingle  multiplication,  without  the 
leaft  paufc  or  ftay )  before  he  can  readily  work 
compound  multiplication,  as  will  further  appear 
hereafter. 

r/.  Compound  Multiplication,  is  when  the  mul- 
tiplicator  and  multiplicand,either  one  ^^^^^^^  .^^^ 
or  both,  confift  of  more  figures  than  fi^ltioal  ^ 
one. 

ni.  In  compound  Multiplication^when  the  num- 
bers given  do  end  with  fignificant  figures ,  place 
them  as  in  Addition  and  Subtradlion.   So  1 34  be- 
ing given  to  be  multiplied  by  2,  place  them 
thus:then  proceeding  to  the  multiplication  1 34 
fay  thus :  two  times  4  is  8,  which  write  un-  ^ 
der  the  line  in  the  tank  of  your  multiplying  268 
figure;again,fay,two  times  3  is<5,whichlike- 
wifc  write  under  the  line  in  the  next  rank :  Laftly, 
two  times  i  is  2,  which  being likewife  written  down 
under  the  line  in  the  next  rank,  the  produd  is  dif- 
covered  to  be  268,  and  the  work  will  ftand  as  in 
Chc  Margent.  T///.  When 
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f^IIL  When  the  Multiplicator  confills  of  more 
figures  than  ono^  as  many  figures  as  it  h^jth,  fo  ma- 
ny fevcral  produdts  muft  be  fubfcribed  under  the 
Une,  which  at  laft  being  added  into  one  fum,  gives 
you  the  total  produft  of  alL   So  1 232  being  givea 

to  be  multipljted  by  23,  the  operation 
1232   thereof  will  ftand  thus,  for  1232  being 

 ^5    multiplied'  by  3  ,  /  according  to  the 

<    3696   laft  rulej  the  produd  is  3(?95,  Again, 
2464     1232  being  multiplied  by  2,  the  pro- 
*  28335   dud:  is  2454,  which  feveral  prpdufts, 

after  they  are  placed  in  their  due  or- 
^3.2' I    der,  fthatis,  the  firft  figure  arifing  in 
^^3   qacn  produft  under  his  refpeftive  mul- 
35)63   tiplying  figurejand  'added  together,  pro- 
2642     duce  28336,  the  product  required  :  In 
^1321      like  manner  1 3 2 1  being  given  to  be  mul- 
^152483    tiplied  by  123,  the  produftls  162483, 

and  the  operation  will  Itand  as  you  fee 
in  the  Margent. 

IX.  When  the  produft  of  any  of  the  particular 
figures  exceeds  ten,place  the  excefs  under  the  line  as 
before,  and  for  every  ten  that  it  fo  exceeds,  keep 
one  in,  mind  to  be  added  to  the  next  Rank. 

Example^  3084  being  given  to  be 
3084   multiplied  by  3^>  the  work  will  ftand 

 36  thus  i  for  6  times  4  being  24,  I  write 

18504   4  under  the  line,  and  referve  2  in  mind 
9252     for  the  two  tens ;  then  I  fay  6  times  8 
1 1 1024  "^^^  which  if  I  add  2  kept  ia 

,  ^  mind,  the  whole  is  50,  wherefore  fub- 
fcribing  o  in  the  next  rank  under  the  line  o  (be- 
caufe  there  is  no  excefs  of  50  above  5  tens )  I  re- 
ferve s  in  mind  for  the  5  tens  j  again,  I  fay  6  times 

nothing 
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.^nothing  is  nothing,  to  which  adding  $  that  I  kept 
jn  mind,  the  whole  will  be  but  5,  which  I  likewife 
fubfcribe under  the  line  in  the  next  rank;  again  6 
time^  3  is  18,  which  (in  regard  3  is  the  lall  figure 
jof  the  multiplicand^  I  write  wholly  down ;  fo  that 
the  particular  produdl  arifing  from  the  multiply- 
ing figure  6  is  18 504:  in  like  manner  proceeding 
with  the  multiplying  figure  3,  the  particular  pro- 
dud  arifing  will,  be  9252.  Laftly,  thefe  fereral 
produfts  being  placed  in*  due  order,  and  added  to- 
gether <after  the  manner  of  the  8th  Rule  of  this 
Chapter  )  will  give  1 11 024,  which  is  the  total 
produdt  arifing  frQm  the  multiplica- 
tion of  3084  by  36,  and  the  operation  5^73 

will  Hand  as  in  the  Margent.  After  the   

fame  manner  if  5073  be  given  to  be  30438 
multiplied  by  255,theproduft  will  be  2535$ 
found  to  be  1 298688,and  the  operati-  101^6 
on  will  Hand  as  you  fee  in  the  example.      1 25^8688 
'  .  ar.  When  the  two  numbers  given 
to  be  multiplied ,  do  one  or  both  of  tbem  end 
•'with  a  Cypher  or  Cyphers  towards  the  right  hand, 
multiply  the  fignificant  figures  in  both  nnmbers,one 
by  the  other,  neglecting  fuch  Cyphers,  aud  when 
the  multiplication  of  the  fignificant  figures  is  fini- 
Ihed,  anne^  on  .the  right  hand  of  the  number  pro- 
duced by  the  multiplication  the  Cy ^      ^3  \  50  • 
pher  or  Cyphers  with  which  one  or  15000 

both  ofthe  numbers  firft  given  did  end,  J^^"""  

fowill  the  whole  give  you  the  tmie  y 

produft  demanded:  Example,  43100  ^  

being  given  to  be  multiplied  by  ^^^SQooqC} 
15000  the  produft  will  be  found  646500000; 
for    omitting    the    Cyphers    which  Aand 

io 
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in  the  laft  places  towards  the  right  hand  as  well  in 
the  multiplicand  as  the  multiplicator,  I  multiply  the 
lignificant  figures  43 but  the  figures  1 5  (according 
to  former  rules,)  fo  there  will  arife  646 5,to  which 
annexing  on  the  right  hand  all  the  Cyphers  before  o- 
mitted^the  tr.ue  produft  will  be  646500000 :  more 
Examples  hereof  are  thefe  following. 

4312$  ^  5108000 

1500        *  125 


215625  25540 
43125  10216 


64687500 


5108 


638500000 


XL  When  in  the  raultiplicator  Cyphers  arc  in- 
cluded between  fignificant  figures,  multiply  by  the 
faid  fignificant, figures,  neglecting  fuch  Cyphers  or 
Cypher,  but  obferve  diligently  to  fet  the  particular 
products  of  the  fignificant  figures  in  their  due  places 
according  to  the  8th  Rule  of  this  Chapter.   So  if 

563  24  be  given  to  be  multiplied  by 
56324   20006,  I  firft  multiply  the  whole 
20006   multiplicand  56324  by  6,  and  place 
'  " —  the  produdt  orderly  underneath  the 
3  37944  line,  then  paffing  over  the  three  Cy- 
112948         phers,  I  multiply  56324  by  2  and 

 1   place  8  (which  is  the  firft  cxcefs  of 

1 126817944  jj^is  particular  produdj  direftly  un- 
der the  multiplying  figure  2,  and  the  reft  in 
their  order  ,  fo  at  laft  the  true  produdl  will  be 
found  1^6817944,  and  the  work  will  Hand  as 
youftein  Example. 

More 
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More  Examples  hereof  are  thefe  that  follow* 

237^5 

3094   IQ3Q2 

^^4  47530 
12375  71295 
•3094  23765 


321776  244827030 

2\[o>f,  That  one  of  the  principal  c/7//fic?;^i  to  b6 
obferved  in  Multiplication,  is  the  due  placing,  of 
the  Particular  products  arifing  by  each  multiply- 
ing figure  s  and  that  may  be  performed  either  by  ta- 
king care  to  place  the  firfl:  figure  or  Cypher  which 
arifeth  in  each  Produft  un^der  the  refpettive  multi- 
plying figure  >  or  at  leaft  the  firfl  place  ariling 
in  the  fecond  Produdl  muftftand  under  the  fecond 
place  of  the  firfl:  Prod  udl,  and  the  firfl:  place  of  the 
third  particular  Produdl  under  the  third  place  of 
the  firfl:,  &c. 

XI L  When  a  number  is  given  to  be  multiplied 
by  a  number  that  confifts  of  i  (or  an  unit)  in  the 
firfl:  place  towards  the  left  hahd,  and  a  Cypher  or 
Cyphers  on  the  right  hand  of  fuch  an  unit  (fuch  are 
10, 100,1000, 10000,  &c.  the  multiplication  is  per- 
formed by  annexing  the  Cypher  or  Cyphers  of  the 
multiplicator  at  the  end  (to  wit  on  the  right  hand) 
of  the  multiplicand  \  fo  if  326  be  given  to  be  mul- 
tiplied by  10,  the  Produd  is  3260  }  if  by  100,  the 
Produdt  is  32600  ;  if  by  looc,  the  Produd  is 
325000  \  in  like  manner  if  170  be  multiplied  by  10, 
the  Produftis  1700^  if  by  100,  17000,  &c. 

XI I L  When  more  timbers  than       .    .  , 
two  are  given  to  be  multiplied  one  by  gE^l 
the  other,  that  kind  of  Multipli<:atioa 

D 
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is  called  Continual^  and  is  thus  performed,  /^jk.firfl; 
'  multiply  any  two  of  the  numbers  given  one  by  the 
other,  then  multiply  the  prodnd  by  aifother  of  the 
numbers  given>and  thisprodud  by  the  fourth  num- 
ber given  f  if  there  be  fo  many)  and  in  that  order 

till  every  one  of  the  given  num- 
1 8  bers  hath  been  made  a  Multiplica- 

^  tor,  fo  the  lall  produd  is  the  true 

^2  Prod  I  produdl  required.  Example,  If  4^ 
22       •         ^ 8,  and  2  2  were  given  to  be  mul- 

^    ti  plied  commally,  firft  iSmulti- 

j  ^  plied  by  4  produc^th  73,^  which 

— multiplied  by  22  (the  thircl  num- 
1 5»4  Frod.  2.     ^^^y  produceth  1 584,  the  lalt  pro- 
duct or  number  required.  See  the 
work  in  the  Margent.  The  proof  of  Multiplication 
is  by  Divifion  as  will  appear  by  the  next  Chapter. 


CHAP.  VI. 

Divifion  ly  whole  Numhersi 

/.  "pVlvifion  is  that  by  which  we  difcover,  how 
jLJ  often  one  number  is  contained  in  another; 
or  (which  is  the  fame)  it  fheweth  how  to  divide  a 
number  propounded  into  as  many  equal  parts  as 
you  pleafe. 

//.  In  Divifion  there  are  always  three  remarkable 
numbers  which  are  commonly  called  by  thefe  names, 
the  Dividend:,  the  Divifor^  and  the  Quotient. 
^  in.  The  Dividend  is  the  number  given  to  be  di- 
vided into  equal  parts. 

The 
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\9 


IV.  The  Divifor  is  the  number  by  wtidh  tlie  Dir 
idend  is  to  be  divided  ,  that  is,  it  is  the  number 
vhkh  declareth  into  how  rti^ny  equal  pans  thic  di- 
iderid  mult  be  divided, 

y.  The  Quotient  is  the  number  arifing  iVoni  the 
livifion,  and  fheweth  one  of  the  equal  parts  recjui- 
edi  fo  if  15  were  given  to  be  divided  by  5,  or  in- 
0,5  equal  parts,  the  number  arifing;  or  one  of 
he  equal  parts  will  be  3,  for  5  is  found  three 
imes  in  i  $  :  And  here  1 5  is  the  Dmdend^  5  the" 
Divifor^  and  3  the  Qkotient, 

VL  Divifion  being  the  hatdcll  lef-  . 


intended  by  the  Learner,  for  whofe 
eafe  1  fhall  ufe  my  utmoft  'endeavours  to  make  the 
way  fmooth  by  Rules  and  E^camples,  beginning 
with  the  eafieft  firil,which  wilibe  in  that  cafe  when 
the  Divifor  confifts  of  one  figbf  o'rtly ;  for  example. 
Let  it  be  required  to  divide  192  by  8, or  192  pounds 
into  8  equal  parts  or  (hares ;  here  1 92  is  the  Divi- 
dend^ 8' is  the  Divifor^  arid  the  Quotient  or  one  of  the 
equal  parts  is  fought. 

VI  1.  Place  a  crooked  line  at  each  end  of  *the 
Dividend^  that  on  the  left  haftd  ferving  for  the 
place  of  the  Divifor^  aPd  th^ft  on  the  right  for  the 
Qnotiem  ;  then  if  the  Divifor  be  a  fingle  figure, 
fubfcribe  a  point  under  the  firft  figure  pf  the  DivU 
dend  towards  the  left  hand',  iffuch  firft  figure 
be  either  equal  unto,  or  gfeaer  than  t^e  Divifor  ^ 
but  if  fuch  firft  figure  be  lefs  than  the 
Divifor^  put  a  point  under  the  next  What  the  divU 
place  of  the  "Dividend-^  which  number  ^^^^  ^' 
10 diftingui filed  by  the^  point  may  be  8)  T92  ( 
called  iht  DmdiiM  \  fo  in  the  example 


D  2 


given 
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given  in  the  tfth  Rule,  1 92  being  the  Dividend^znd 
8  the  Divifor^  I  fubfcribe  a  point  under  9,  not  un- 
der i»  becaufe  it  is  Icfs  than  the  Divifor.  This  done, 
the  Dividual^  or  number  whereof  the  quellion  muft 

be  asked,  is  1 9- 

l^JII.  Having  thus  prepared  the  numbers,  ask 
how  often  the  Divifor  is  contained  in  the  Dividual^ 
and  write  the  number  which  anfwers  the  queftion 
in  the  Quotim  j  then  multiply  the  Divifor  by  the 
number  placed  in  the  Quotient  ^  and  fubfcribe  the 
produdl  underneath  the  Dividual.  Laftly,  having 
drawn  a  line  under  the  produdt,  fubtrad  it  from 
the  Dividual^  and  fubfcribe  the  remainder  orderly 

underneath  the  line.  So  demanding  how 
8)  1 92  (2  many  times  the  Divifor  8  is  found  in  the 
\6        Dividual  19,  the  anfwer  is  two' times, 
^        wherefore  I  write  2  in  the  jQuotiem^^thcn 

multiplying  the  Divifor  8  by  2  (the  num- 
ber placed  in  the  Quotient)  the  produft  is  i^^which 
I  fubfcribe  orderly  under  the  Dividual  1 9^  and  after  a 
line  is  drawn  underneath  the  produd  1 6,1  fubtradt  it 
from  the  Dividual  1 9,  and  place  the  remainder  3 
underneath  the  line. 

JX.  Put  another  point  under  the  next  place  of  the 
jDm^;/^  towards  the  right  hand,  and  bring  down  the 
Figure  or* Cypher  ftanding  in  that  place  to  the  re- 
mainder i  that  isjfet  it  next  after  it,  fo  the  whole  will 
be  anew  Dividual:  Thus  a  point  being  placed  under 

2  which  Hands  in  the  next  place  of  the 
8j  1 92  (2  Dividend^  I  write  2  next  after  ( to  wit, 
16       on  the  right  hand  oOtheremainder^,fo 
""^Tz      is  3  2  a  new  Dividual^  or  number  wBf  re- 

of  the  fecond  queftion  muflTBe  sSked; 
and  the  work  will  ftand  as  you  fee  in  the  Example. 

X.  A 
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X.  A  new  DividHalh^ing  fet  apart,renew  tlie  que- 
ftion  and  proceed  according  to  the  8tli  Rule  of  this 
Chapter.  Thus  demanding  how  often  the  Divifor  S 
is  found  in  the  Dividual  32,the  anfwer  is  four  times; 
wiiercfore  I  write  4  in  the^//orie;/^,then  multiplying 
the  Divifor  8  by  four  (the  figure  laft  placed  in  the 
Quotiemyx\\c  produd  is  325which  I  fub- 
fcribe  under  the  Dividnal  32,  and  after  a  8)  152(24 
line  is  drawn  underneath,  i  fubtrad  the  16 
produft  32  from  theT)mVi^^/32,&  there  32 
being  no  remainder,  I  fubfcribe  o  under  32 
the  line^fo  the  whole  work  being  finifht,  3 
^the  ^otient  is  found  to  be  24,  and  the 
operation  ftands  as  you  fee  in  the  Example^  where- 
fore I  conclude^if  192  pounds  be  equally  divided  a- 
raongft  8  perfons,  the  (hare  of  each  perfori  will  be 
24  poifnds. 

ji  fccond  Example.    Let  it  be  required  to  divide 
935  pounds  into  9  equal  parts   liaving  diftinguifli- 
ed  the  firft  Dividualby  a  point,(according  to  the  7th 
Rule  of  this  Chapter)  I  demand  how  often  the  Di^ 
vifor  9  is  found  in  the  DiviJnal^y  and 
finding  it  once  contained  in  it^  I  write  i   9 )  916  (i 
in  the ^on'm*, then  multiplying  the  Di- 
vifor  9  by  1  ,the  produd  is  9,which  I  fub-  9 
Icribe  under  the  Dividual  9 ;  after  this,  o 
a  line  being  drawn  under  the  product  9, 
I  fubtradit  from  the  Dividnal  9,  and  there  being  no 
remainder,  I  place  a  o  underneath  the  line,  as  you 
fee  in  the  Exantple.  ^ 

Again,  placing  a  point  under  3  which  9)93^(  ^  P 
ftands  in  the  next  place  of  the  Dividend^l      p'  ' 
tranfcribe  the  faid  3  next  after  the  re- 
maiilder  o  for  a  new  Dividual ^th^n  asking 

D  3  hov^ 
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how  often  the  Divifor  9  is  contained  in  the  Divi-- 
du  ll  3,  and  not  finding  it  once  contained  therein, 
1  write  o  in  the  ^htotient  ^  and  now  bccaufe  the 
produd  which  ought  to  arife  from  the  Multiplica- 
tion of  the  Divifor  by  o  (the  Cypher  laft  placed  in 
the  QHotiem)  amounts  to  o,  the  Dividual  3,  out 
of  which  that  produdt  (hould  have  been  fubtrafted, 
remains  the  fame  without  alteration  wherefore 
after  a  point  is  fubfcribed  under  6,the  next  place 

of  thp  Dividend^  I  annex  6  to  the 
9  )9>^  (  104    Dividual  3,fo  there  will  be  a  new 

DividiMly  to  wit  35  i  then  deman- 

 9  ding  how  often  the  Divifor  p  is 

035  found  in  the  Dividual  35,  thq  an- 
j5            fwer  will  be  4  times  ^  wherefore  I 
  place  4  in  the  Qjiotient^  and  multi- 
plying the  Divifor  9  by  4,  the  pro- 
dud is36',which  I  fubfcribe  ynder^-and  fubtrad  from 
tht  Dividi4al^6y{6  the  remainder  isio,thus  the  whole 
work  being  finifhtthe  Qjiotiem  is  found  to  be  104,35 
you  fee  inthe  Example^whcrefore  I  conclude,if  936/. 
be  divided  equally  amongfl  p  perfons,  the  (hare  of 
each  will  be  T04/.  In  like  manner  if  295163  be  di- 
vided by  7,the  Q^wtiem  will  be  42309. 
The  fubjlance  of      The  wholc  wwk  of  Divifion  is 
divifm  by  what   briefly  contained  in  this  following 

method  Joeier,  Vcrfe. 

Die  qiiot^  mtiltiflica^fiibdHCy  tr an sf eremite  fecundum. 
Or  thus, 

Firft  you  ?mtft  ask  how  ofr^  in  Quotieut  anfwer  make-^ 
Then,  multiply^  fnhtraSt J  a  r.ew  Dividual  take. 
A  Com.'cnfmt       ^XI.  When  in  the  Divifion  the 
v^ny  of  dividing    Dhifor  confifts  of  a  fingle  Figure 
by a/in^ic figure,   ouly^th^  Quotient  may  be  written 

down, 
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dovvn,and  all  the  operation  performed  in  mind^with- 
out  writing  down  any  part  thereof-,  fo  82505  being 
given  to  be  halfed  or  divided  into  two  equal  parts, 

the  work  will  be  thus.  The  2)?>i<o6(  \2< 
z'ifor  1  is  found  in  8  four  tiraes^  ^  5  v4  S3 
in  2  once  v  S  twice  and  there  will  remain  i, 
which  one  bejng  fuppofed  to  ftand  before(to  wit,on 
the  left  hand  of)the  Cypher,makes  io,then  I  fay  2  is 
found  in  10  five  timcs^and  laft  of  all  in  6  three  times; 
fo  that  the  true  ^otiem  or  one  half  of  the  given 
.  number  82506  is  found  to  be  41 253. 

in  like  manner  if  82566  be  given  to  be  divided 
by  ^  J  or  into  3  equal  parts,  the  . 
work  will  be  thus,  the  Divifor  3       ^^^o^  ^2.7502 

is  found  in  8  twice,  and  there  will  remain  2, which  2 
being  fuppofed  to  ftand  before  (to  wit,  on  the  left 
hand  of)  the  folldwing  2,  makes  22  ^  then  I  fay  3 
is  found  in  22  7  times,irt  1 5  5  times,  in  c  not  at  all, 
and  laftly  in  6  twice;  fo  that  the  true  Qiiotiem  or  one 
of  thS  3  equal  parrs  required  h  27502.  After  the 
fame  manner  may  divifion  be  wrought  by  any  An- 
gle figure,  without  much  charge  to  the  memory. 
iVor^,  here  the  Ledtner  may  ask    ^  concerning 

what  fhall  be  done  with  the  laft    the  remainder  after 

remainder,  if  any  happen ,  when   the  Divifion  is  end- 
the  Divtfton  is  finifhed  ?  For  a  fall       ?f ^''^ 
anfvver  to  this,  I  refer  the  kcaderto  the  Note  in  the 
fifth  Rule  of  the  feventh  Chapter  •  yet  I  fhall  here 
propdund  an  example  where  the  faid  cafe  happens, 
"viz..  Let  it  be  required  to  divide  351  by  8,  or  3  5 1 
fOHvds  equally  amongft  8  perfom  ^  now  if  the  opera- 
tion be  profecuted  according  to  the 
former  rules,  i\\t  Quotient  will  be  7 
foiVnd  to  be  43,  and  after  the  Divifon  8)  351  (43 

D  4.  is 
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is  finilht,  there  will  remain  7,  that  is,  each  perfon 
mull  have  43  pounds,  and  there  will  be  an  overplus 
of  7  pounds,  which  muft  be  alfo  divided  equally  a- 
mong  the  8  perfons,  but  that  cannot  be  done  till 
the  7  pounds  be  reduced  into  (hillings,  and  then 
thofii /hillings  mufl;  be  divided  by  840  give  every 
perfon  his  due  (hare  of  the  (hillings  contained  in 
the  faid  7  pounds ;  again,  if  there  yet  remain  any 
furplufagc  of  (hillings,  they  muft  be  reduced  to 
pence,  which  muft  alfo  be  divided  by  8,  to  give 
every  perfon  his  due  (hare  of  pence  :  fo  that  when 
this  queftion  is  fully  anfwercd  each  perfons  (hare 
will  appear  to  he  43  /. — 17  /. —  6d.  But  how  the 
before-mentioned  ReduUion  is  performed,  will  be 
made  manifeft  in  the  fifthRule  of  the  next  Chapter. 
Vmfron  by  two  ^II.  When  the  divifor  confifts  of 
or  more  figures,  two,three,or  how  many  places  foever, 
the  firll  and ea-  the  Operation  is  more  dilficult  than  the 
ficji  Method.  former,  but  depends  upon  the  fame 
grounds,  and  therefore  the  Learner  being  well 
vers'd  in  the  preceeding  method  of  dividing  by  a 
fingle  figure,will  the  more  readily  underftand  thefe 
that  follow,  which  are  two,  whereof  the  firft  is  the 
^5(icr,  but  the  latter  more  .expeditious,  and  that 
which  indeed  is  principally  to  be  aimed  at :  For  an 
example  of  the  former,  let  it  be  required  to  divide 
41 12772  by  708,  or  (which  is  the  iame)  to  divide 
41 12772  into  708  equal  parts. 

Firft,  a  Table  is  to  be  made  to  lliew  at  firft  fight 
any  tJ^ultifkox  produft  of  the  Divifor^  it  being  ta- 
ken twice,  thrice,  or  any  number  of  times  under 
ten,  fo  having  firft  written  down  the  Divifor  it 
felf  708,  and  drawn  a  line  on  the  risht  hand  there- 
of, I  place  1  on  the  right  hand  of  tne  line  direftly 

againft 
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againfk  the  Divifor  ^  then  vin-  77:?^  Divifnr.  7o8[  i 
iderneath  the  Divifor  708 1  fub-  c  f  1 4 1 6  2 

fcribe  the   double  thereof,  ^  2.1243 

which  is  and  place  the  ^  28324 

figure  2  diredly  againft  the*  35405 
faid  double,  to  wit,  on  the  o-  .  J^*^  4248  6 
therfide  of  the  line.    Again,  ;|,  49567 

adding  1415  f  to  wit  the  dou-  J    5664  8 

bic,  to  the  Divifor^  to  the  D;-  ^  L  ^37^19 

'vifor  it  felf  7o8,the  fum  is  2 1 24 
for  the  triple  of  the  Divifor  ^x\{\s  triple  I  fubfcribe  un- 
der the  double,and  place  3  on  the  other  fide  of  the 
line  right  againft  the  triple.  Again  adding  2124 
( the  triple  of  the  Divifor)  to  the  Divifor  708,1  find 
2852  for  the  qnadniple  of  the  Divifor^  which  qua- 
druple I  fubfcribe  under  the  triple,and  proceeding 
in  like  manner,  at  laft  the  table  is  finifht^which  rea- 
dily fliews  the  Divifor^  with  the  Hnfle^  triple^  qua- 
'  drufle^  cjitintHfle^  fextnfle^  feptnpley  o^liiflCy  and  non^ 
cufk  of  the  Divifor, 

Now  for  a  proof  of  the  fald  Tal^l^, ,  adding  the 
laft  number  thereof^to  wit,  6372  i^\vhich  was  found 
to  be  nine  times  the  Divifor)  tor  the  Divifor 'jo^^  \ 
find  the  fum  to  be  7080,  which  (by  the  12th  Rule 
of  the  fifth  Chap.)  is  evident  ten  times  the  Divifor ; 
wherefore  I  conclude  that  the  Table  is  true,  in  re- 
gard that  the  lafl:  number  thereof  is  derived  from  all 
the  fuperior  numbers. 

The  Table  of  Multiples  or  Produfts  of  the  T)ivt^ 
for  being  thus  prepared,  write  down  the  dividend 
on  the  right  hand  of  the  Divifcr  ^  then  diftinguilh 
by  a  point  fo  many  of  the  forcmoft  places  of  the  Di- 
i;/V^/7^  towards  the  left  hand^as  are  either  equal  in 
F3iuc  C being  conlidercd  apart)  to  the  Divifor^  or 

which 
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70?fi-)  4112772  (5809    which    being  greater 
2        •  •  • '  yet  come  neareft  to  \ht 


141 6 

2832 

354C 
424^^ 


\    ^5?^o   value  thereof,  thus  I 

4  J  727  fubfcribea  point  under 

5  •  •  •  •  2,  thereby  fetting  apart 
^     f^<^4*  4^^^>  being  the  few  eft 

49567   of  the  foremofl:  places 


4^5^  7  6372  Luv:;    lui^inuiu  piciv-t^ 

55648  J  which  will  contain  the 

63729   •  J5ii///c)r  708,  fo  is  41 12. 

the  dividual  (or  num- 
ber whereof  the  firft  quellion  mult  be  asked;)  then 
demanding  how  often  the  Dm/or  708  is  contained 
in  the  divtdual  41 12,  the  anfwer  will  be  found  by 
the  Table  to  be  five  times,  for  looking  in  the  Table 
1  cannot  find  the  dividual  exadly,  but  1  fee  that  6 
times  the  Divifor  is  the  next  greater  than  the  divi- 
dual 4112,  and  five  times  is  the  next  lefier  \  where- 
fore I  write  5  in  the  Quptiemy  and  the  number  in. 
the  Table  which  ftands  againft  5,  to  wit,  3540  I 
fubfcribe  under  the  dividual  41 12,  then  having 
drawn  a  linc^^^derneath,  1  fubtraft  3540  f  which 
is  five  times  UiC  Divifor^  from  the  dividual  41 12, 
and  fubfcri^-tti^  remainder  572  underneath  the 
line  \  that  done,  I  put  a  point  under  the  next  place 
of  the  dividend  towards  the  right  hand,  and  be- 
caufc  the  figure  7  ftands  in  that  place,  I  tranfcribe 
7  next  after  the  remainder  572,  fo  there  is  5727  for 
a  new  dividual. 

Then  demanding  how  often  the  Divifor  708  is 
contained  in  the  dividual  ^'■jij^  the  anfwer  will  be 
found  by  the  Tabic  to  be  8  times,  for  looking  in 
the  Table  I  find  that  9  times  the  Divifor  is  the  next 
grcater,but  8  times  is  the  next  IciTer  than  the  divi^ 
dnal^  wherefore  I  write  8  in  the  QHotimt^  and 

the 
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the  number  in  the  Tabk^  which  ftands  ngainfl:  8,to 
wit,  5664. 1  fubfcribe  under^  aijd  fabtraCt  from  the 
5727, placing  the  remainder  53  underneath 

the  line. 

Again,  I  put  a  point  under  the  next  place  of  the 
dividend^  where  1  find  the  figure  7,  and  therefore 
tranfcribvng  7  next  after  the  remainder  tfs^the  new 
dividual  will  be  637^  then  demanding  how  often 
the  Divifor  708  is  contained  in  the  dividual  537, 
and  not  finding  it  once  contained  therein,  I  write 
o  in  the  Quotient^  and  fince  in  this  cafe  (that  is, 
when  a  Cypher  anfwers  the  queflion )  the  dividual 
remains  the  fame  without  alteration,  the  figure  or 
cypher  ftanding  in  the  next  place  of  the  dividend  is 
to  be  tranfcribed  after  the  dividual  for  a  new  divi^ 
^aal^  fo  writing  2  next  after  637,  the  new  dividual 
is  ^^372,  wherefore  demanding  how  often  the  Di^ 
vifor'^0%  iscontainM  in  6*372,  I  find  by  the  Table 
it  is  contain  d  in  it  9  times,  wherefore  writing  9 
n  the  Quotient^  and  placing  the  number  which 
tands  againft  9  in  the  TahU^  to  wit,  5372  under 
he  dividual  ^372,  and  fubtradling  it  from  the  divi^ 
W  there  will  remain  o.  Wherefore  I  conclude 
f  41 12772  be  divided  by  708,  or  into  708  equal 
arts,  the  true  Quotient  or  one  .of  the  equal  parts 
*q^^red  is  5809.     Divifor.  i88ji) 


in  like  manner  if 
D3P4  be  divided  by 
^8,  that  is  into  i88 
ual  parts,  the  cjuO" 
m  arifiBg  or  one  of 
Die  equal  parts  will 
I  oS^andtheopcra- 
►n  wiliftand  as  you 
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Tlie  preceeding  method  of  tivifm  by  the  help 
of  a  r-si-Zeof  the  Multiples  or  products  of  the  Divi- 
for^  as  it  is  mofl:  eafie,  fo  in  Ibme  Cafes  fnamely , 
where  the  Divifor  is  great,  and  a  J^otient  of  many 
places  is  required,  as  in  calculating  Tables  of  Inte- 
refi,  4ihommic<tl  Tables,  and  fiich  like)  it  excels  all 
other  ways  oiDivifan,  both  in  refped  of  certainty 
and  expedition,  but  for  common  pradice  it  is  tQo 
iedioijs,and  therefore  I  fliall  proceed  to  the  choicell 
practical  method. 

Xlll.  /  KOTv  come  to  the  laft  and  principal  method  of 

Divi/ton^  when  the  Divifor  con" 
The  latter  aijd  choi-    fip  of  many  flaces.rvhich  tofuch 
ecu  prsaical  Method    V.  t-  h     ^      »  •  .• 

of  Divifion,  when  the  !"^^  ^'^^''^  Mnltipl,. 
Divifor  confi/H  of  raa-    catton  by  heart  wt II  not  be  diffi- 

ny  pliic<&.  cult  j  For  example,  let  55504 

be  a  number  given  to  be  di- 
vided by  1 84,  that  is,  into  1 84  equal  parts.and  the 
Quotient  or  one  of  the  equal  parts  is  required. 

Firft,  diftinguilhby  a  point  fas  before ;  fo  many 
of  the  foremoft  places  ef  the  ^^m^w  J  towards  the 
left  hand,  as  are  either  equal  in  value  (when  they 
are  confider'd  apart)  to  the  Divifor^  or  elfe, which 
being  greater,  yet  come  neareft  unto  it,  thus  I 
fubfcribe  a  point  under  the  figure  3,  thereby  fet- 
ting  apart  553,  b:ing  the  feweilofthe  foremoft 
,  84)  ^5304.  (  V^^^^^  which  will  contain  the  Divi- 

/or ;  fo  is  563  the  dividual^  or  num- 
ber whereof  the  firil  qucftion  mufl:  be  asked.  Ha- 
ving thus  prcpar'd  the  numbers,  I  demand  how  of- 
ten the  Divifor  1 84  is  contained  in  the  dividual  553 ; 
and  fince  to  anfwer  this  qneftion  and  fuch  like 
there  is  a  nerenity  of  trial,  it  will  be  requittte  to 
Ifcew  how  this  trial  may  fitly  be  made  j  fir*,  there- 
fore 
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fore  compare  the  number  of  places  in  the  dividual 
with  the  number  of  places  in  the  "Divifor and 
when  the  Ruojber  of  places  is  the  fame  in  both,  let 
it  be  asked  how  often  the  firft  or  extream  figure  of 
tie  Divifor  towards  the  left  hand  is  contained  in 
the  firft  figure  of  the  dividual  towards  the  fame 
hand  5  fo  here  demanding  how  often  i  is  contain- 
ed in  5,  the  anfwer  is  $  times ;  whence  I  inferr 
that  the  Divifor  184  is  not  contained  ofcner  than  $ 
times  in  the  dividual  563  (for  6  times  184  is  mani* 
feftly  greater  than  563)  but  whether  it  be  contain- 
ed 5  times  in  it  or  not,  examination  muft  be  made 
either  by  multiplying  fin  fome  by  place)  the  Divi^ 
for  1 84  by  the  faid  5,  and  comparing  the  produdt 
with  the  dividual^  563  •  or  elfe1:hus,  faying  5  times 
I  (to  wit  the  I  in  the  Divifor)  is  contained  in  5,ta 
A^it,  the  firft  figure  of  the  dividual  563,  5  times  9 
)Ut  then  8  the  following  figure  of  the  Divifor^cm" 
lot  be  found  5  times  in  5,  the  following  figure  of 
he  dividend^  and  confequently  the  Divlfof  184  is 
ot  contained  5  times  in  the  dividual  553  ^  where- 
5re  I  make  another  trial  to  fee  whether  it  may  be 
^ntained  4  times  in  it  or  jiot,  faying  4  times  i  is  4 
^hich  is  found  in  5,  and  there  will  remain  but 
len  4  times  8,  which  is32,cannotbe  had  in  16  (for 
ic  I  before  remaining  being  fuppofed  to  ftand  on 
le  left  hand  of  6  maketh  \6)  hence  I  conclude  a- 
lin^  that  the  Divifor  184  is  not  contained  4  times 
the  dividual       ;  wherefore  I  make  another 
iai  to  fea  whether  it  may  be  contained  3  times  in 
or  not,  faying  3  times  i  is  3, which  is  found  in  5, 
id  there  will  repiain  2,  again,  3  times  8  is  24, 
hich  is  found  in  26  (for  the  2  before  remain- 
g  bc'nj  fuppofed  to  Itand  before  the  6  in 

the 
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the  dividual  makes  16)  and  there  will  remaia  2:Laft- 
ly,  3  times  4  is  12,  which  is  likewife  found  in  23, 
(for  the  2  remaining  being  fuppofed  to  ftand  before 
the  3  in  the  dividual  makes  23)  whereby  I  fee  that 
the  Divifor  184  is  contained  3  times  in  the  dividnaL 
563 »  wherefore  1  write  3  in  the  Qnotient ,  and 
proceeding  according  to  the  8th  Rule  of  this  Chaf- 
184)  55304(3  ter,\mx^\u\Ay  thcDivifor  iS^by 3 
•  (the  figure  placed  in  the  QuoHenO 

 lii   fo  the  Frodatl,  is  5  52jWhich  I  fub- 

*  ^  fcribe  orderly  underneath  the  divi- 

dual 563,  then  having  drawn  a  line  underneath  the 
faid  Produa^  I  fubtraft  it  from  the  dividualy^nd  fub- 
fcribe  the  remainder  which  is  1 1  under  the  line. 

Again  according  tS  the  9th  of  this  Chapter^ 
I  bring  down  o  which  ftands  in  the  next  place 
of  the  dividend^  to  the  remainder  i  r ,  fo  there  is  1 1  o 
for  a  new  dividtuily  then  demanding  how  often  the 
Divifor  184  is  found  in  the  dividual  mo,  and  not 
finding  if  once  contained  in  it,  I  write  o  in  the 
^otient.  (^which  is  to  be  done  as  often  as  the  que- 
ftion  is  anfwered  by  nothing  0  "ow  becaufe  the 
Produti  arifing  from  the  m,ultipIication  of  the  Di- 
uifor  by  o  (the  Cypher  laft  placed  in  the  ^otim ) 

T«  1  1  c/cio.  r-.r.K  amounts  to  o ;  the  dividftal  1 10 
184;  5^304(305        ^^^^.^^  thztProddi  fhould 

<<2  fubtradled  ,    remains  the 

■  — — ^  fame  without  alteration ,  where- 

fore  after  a  point  is  fubfcri- 
bed  under  4  the  following 
^       place  of  the  dividend^  I  annex 
4  to  the  lafl:  dividual  1 1  o,for there  will  be  a  new  divU 
dual^  to  wit,  1 1 045and  here  the  queftion  at  large  is  to 
know  how  often  1 84  is  found  in  1 104 :  but  to  leflen 

the 
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the  trial,  becaufc  the  dividual  conix^is  of  one  place 
more  than  is  in  the  Divifor^  it  muft  be  asked  how 
often  the  firft  figure  of  tlie  Divifor  on  the  left  hand 
is  contained  in  the  two  forcmoft  places  of  thi:  divi- 
dual towards  the  left  hand,  viz..  1  demand  how  of- 
ten I  is  contained  in  1 1,  and  although  it  may  be 
had  1 1  times,  yet  I  need  never  begin  the  trial  a- 
bove,  a.  times,  therefore  I  make  trial  with  p,  fay- 
ing 9. times  I  is  9,  which  is  found  in  1 1 ,  and  there 
will  remain  2 ;  but  then  9  times  8  which  is  72  can- 
not be  found  in  20  (20  bccaufe  the  2  remain- 
ing beiri^  fuppoled  to  ftand  before  o  in  the 
dnal  makci  20)  therefore  I  make  tryal  with  8  fay- 
ing 8  times  1  is  8,  which  is  found  in  1  ?  ,  and 
there  will  remain  3,  but  thin  8  times  8  cannot  be 
had  in  30  (30  becaufe  the  3  remaining  being  fup- 
pofcd  to  ftand  before  the  o  or  Cypher  makes  30) 
therefore  I  make  trial  with  7,  faying  7  times  i  is 
7^  which  is  found  in  11,  and  there  will  remain  4; 
but  then  7  times  8  cannot  be  had  in  40,  therefor^ 

1  make  trial  with  6,  faying  6  times  i  is  6,  which 
is  found  in  i  i,and  there  will  remain  5*;  alfo  6  times 
&  ij  48,  v\;hich  is  found' in  50,  and  there  will  remaia 

2  i  laftly,  6  times  4  is  24,  which  is  found  in  24, 
whereby  at  length  I  fee  that  the  Divifor  184  is 
contained  6  times  in  the  Dividual  1 104,  wherefore* 
1  write  6  in  the  Qitotim^  and  proceeding  accord- 
ing to  the  8th  RhIc  of  this  Chapter^  I  multiply  tlie- 
Divifor  1 84  by  6  f the  figure  laft  placed  in  the  J^uo^ 
tient)  fo  the  Prodn^t  is  1  i04,which  being  fubfcribed. 
under  and  fubtradted  from  the  dividual  11 04,  the 
Remainder  is  0/0  at  laft  1  conclude  that  the  ^otient 
bought  is  306. 

Note,  If  the  figure  afforaed  for  the  Quotient 

holds 
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holds  good  upon  trial,  as  aforefaid,  by  two  or 
three  of  the  foremoft  places  of  the  dividual^  it  will 
for  the  moft  part  hold  throughout  the  dividual ;  but 
this  muft  be  a  perpetual  Rule,  that  whenfoever  the 
Troduil  of  the  tiniltiplication  of  the  Divifor  by  the 
figure  placed  in  the  ^otiem  happens  to  be  grea- 
ter than  the  dividual,  from  which  it  ought  to  be 
fubtraftcd,  fuch  TroduEl  mwO:  beftruck  out  of 
the  work,  and  a  Icfler  figure  is  to  be  placed  in  the 
Quotient. 

For  a  fecond  Examfk^Xzt  it  be  required  to  divide 
151 14220  by  2987,  or  into  2987  equal  parts. 

Firft,  the  Divifor  2987  being  greater  than  15111 
(to  wit,  the  four  foremoft  places  of  the  Dividend ) 
I  fet  a  point  under  4,  hereby  fetting  apart  1 51 14 
fox  zDividnal'^  then  becaufe  the  Z)/W;^4/conriftsof 

^  one  place  more  than  the  2>i- 
2987)  1 5 1 14220  f  5  1 Yioyj  often  2  fthe 

J  firft  figure  of  the  Divifor  to- 

 ^^^-^  .   wards  the  left  hand  J  is  con- 

^  79  lained  in  1 5  (the  two  fore- 

inoft  places  of  the  dividnal)  find  finding  the  anfwer 
to  be  7  times,!  inferr  thence  that  the  Divifor  2987 
cannot  be  contained  more  than  7  times  in  the  divi^ 
dual  15114  ;  but  Whether  it  will  be  contained  7 
?imes  in  it  or  not,  examination  muft  be  made  ,  ei- 
ther by  multiplying  2987  by  7  (m  fome  by-place) 
and  comparing  the  Produd  with  the  dividual 
1 5 1 1 4,or  elfe  by  the  manner  of  trial  before  deliver- 
ed in  the  lalt  Example  :  fo  at  length  it  will  be  diC- 
covered  that  the  Divifor  2987  will  not  be  found 
above  5  times  in  the  dividual  x^ii/^'^  wherefore 
(according  to  the  8th  Rule  of  thhChafter)  wri- 
ting 5  in  the  Quotient,  and  multiplying  2987  by  s, 

1  fub- 
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I  fubfcribe  the  produdt  ofthat  multiplication, which 
is  14935,  under  the  dividml  1 51 14,  then  drawing 
a  line  underneath  the  faid  Product,  and  fubtra^ting 
it  from  the  dividual  15114,!  fubfcribe  the  remainder 
1 7P  under  the  line. 
Again  ( according  to  the  9th  Ri^le  of  this  Chapter) 

I  bringdown  2,  the  next  2087^  i<  114.220  C'sO 
place  of  the  Dividend,  to     >  />'  5    4,  (5 

the  faid  Remainder  179,   LIELI  

fo  the  new  Dividual  will  179^ 
be  17925  that  done^asking  how  often  the  Divifor 
2987  is  contained  in  the  dividual  1792,  and  not 
finding  it  once  contained  in  it,  1  write  o  in  th^ 
Quotient  j  and  here  becaufe  the  queftion  is  anfwer- 
cd  by  o,  the  next  place  of  the  dividcndy  to  wit  2, 
is  to  be  brought  down  to 

th^  dividnal  1792,  fo  the    2987)  15114220(50^0 
new  dividual  is  17922. 
Then  renewing  the  que-  ^4935 
ftion,  and  proceeding  as 
before,  at  length  the  Di-  17922 
vifion  being  finiflit ,  the  ^7922 

Quotient  will  be  found  •     ^  — 

5060  exaftly, without  any  go 
Remainder;  but  if  any  Re- 
mainder had  hapned  after  the  fubtradtion  of  the  lafl: 
Produdl  it  mufl:  have  been  profecuted  according  to 
the  note  before  given  in  the  example  at  the  latter 
end  of  the  i  ith  Rule  of  this  Chapter. 

In  like  manner  if  120893955b  be  divided  by 
19999,  or  into  19999  equal  parts,  the  quotient ^  or 
one  of  thofe  equal  parts,  will  be  found  60450,  and 
ihe  wo^  will  ftand  as  here  you  fee. 

E  Thi? 


•  •  •  • 
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ngooA  is  to  bcpreferr'd 

— ^lppp<  before  any  of  the 

common  ways  of 

 __799P£^   dividing  by  dafh- 

ing  out  of  figures, 

^995?  5   ^iiere  the  fteps  of 

°°  the  Divifion  are  fo 

confounded  {^efides  the  burden  upon  the  memo- 
ry, by  a  promifcuous  Multiplication  and  Divi- 
fion )  that  if  any  crrour  happen,  it  can  hardly  be 
correfted  without  beginning  the  work  anew  ^  But 
in  the  way  before  explained,  the  particular  Multi- 
plications ,  Subtradtions,  and  Remainders,  which 
belong  to  every  figure  of  the  Quotient,  are  fo  di- 
llinftly  and  clearly  expreft,  that  if  an  errour  hap- 
pea,  the  work  may  ealily  be  reformed. 

XiV.  So  often  as  the  queftion  is  repeated  in  Di- 
vifion, fo  many  places  there  muft  be 
Hem  the  mm-   in  the  quotient  (which  may  be  dif- 
fer of  places  in   covered  by  the  number  of  Points  pla- 
TmI     ced  under  the  divide»d)  and  fo  many 
vend.  times  is  one  and  the  fame  kind  of 

operation  repeated,  the  fubftance 
whereof  is  contained  in  the  Verfe  before- mentioned 
at  the  end  of  the  i  oth  Rule  of  this  Chapter. 

XV.  When  the  Divifor  confifts  of  i  or  an  unit 

in  the  cxtream  place  towards  the  left 
tyTd?:fS  hand,  and  nothing  but  Cyphers  to- 
7,V,  wards  the  right,  the  divifion  is  per- 

1000,  ire  formed  by  cutting  off  with  a  line  fo 
many  places  of  the  i>m</e«^  towards  the  right 

hand  as  the  Divifor  hath  Cyphers  j  fothe  figures 

which 
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which  ftand  on  the  left  hand  of  the  line,  give  the 
Qpotieflt,  and  thofe  cut  off  to  the  right  (if  they 
be  figoificant  figures)  are  to  be  proceeded  with 
as  a  ftrplufage  or  overplus  remaining,  according 
to  the  Note  at  the  end  of  the  eleventh  Rnk  of  this 
Chaffer,  Sp  if 4720  /.  were  gi- 
ven ito  be  divided  equally  a-  10)  472(0  (472 
mongft  ipperfons,  the  fhare  100)47120  f  47 
of  each  would  be  472  /.  alfo  if  i  coo ^41720  (  4 
the  feid  4720  /.  wxrc  to  be  di- 
vided equally  anion  gft  100  perfons,  the  fhare  of 
each  would  be  47  /.  and  there  would  be  a  futplu- 
fage  or  remainder  of  zo  /.  to  be  alfo  fubdivided 
amongft  them,  after  the  faid  2o7.  are  converted 
into  fhillings  according  to  the  fifth  Rule  of  the 
next  Chapter.  Laftlv,  if  the  faid  4720/.  were  to 
be  divided  amongft  1000  perfons  the  ihare  of 
each  would  be  4/.  and  there  would  be  a  remain- 
der of  720/.  to  be  alfo  divided  as  aforefaid.  See 
the  forna  of  the  Wodc  in  the  Margtm. 

XVI.  When  the  Divifor  confilfs  .Qf  any  fignifi- 
cant  figure  or  figures  in  the  firft  or 
foremofl:  place  or  places  towards  the   ^f^^^^  ^^^^ 
left  hand,and  nothing  but  a  Cypher  Sf '^z''' 
or  Cyphers  towards  the  right,  cut  W 
by  a  line  fo  many  places  of  the  Dividend  towards 
the  right  hand  as  the  Divifor  hath  Cyphers  towards 
the  right  j  then  divide  the  figures  of thq  Dividend^ 
wJbich  lland  on  the  left  hand  of  the  line,  by  the 
figures  in  the  Divifor  which  remain^when  the  faid 
Cypher  or  Cyphers  are  omitted,  remembring  after 
the  divilion  is  finilhed,to  write  down  next  after  th« 
hft  remainder  the  places  of  the  Dividend  which 
»Mre firft  cut  off ;  So  if  56732  were  given  to  be 

£  2  divided 
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divided  by  20,  the  Quotient  will  be  1835,  and 
there  will  remain  xz^viz^  if  you  cut  off  ofle  place 
from  the  Dividend  towards  the  right  hand  f  becaufe 
the  Divifor  ends  with  *one  Cypher )  and  then  di- 
I  vide  the  reft,  to  wit,  3673 

2J0)  3573I2  ("1835   by  2  (according  to  the  nth 

Rhle  of  this  Chapter )  there 
will  arife  in  the  Qiiotient  1 835,  and  the  laft  remain- 
der after  fuch  divifion  is  finifht,  will  be  i,  unto 
which  if  2  f  the  figure  firft  cut  off  from  the  Divi^ 
dend)  be  annexed,  the  total  remainder  is  12, 

In  like  manner  if  7456787,  were  given  to  be  di- 
vided by  3040co,the  Quotient  will  be  24,and  there 
will  remain  1 60787  ^  viz..  If  you  cut  off  3  pla- 
ces from  the  Dividt^nd  towards  the  right  hand 

,  X  *  ,  o  ^  (3  places,  becaufe  the 
304  1  000)  7455  I  787  (24    Divifor  ends  with  3 

.    ^          Cyphers ;  and  then  di- 

1375  «vide  7456  by  304, 

1216  there  will  arife  in  the 

!   160787  Quotient  24,  and  the 

laft  remainder,  after 
fuch  divifion  is  finifht,  will  be  j5o,  unto  which  if 
787  (the  places  firft  cut  off  from  the  Dividend)  be 
annexed,  the  total  remainder  or  furplufage  is 
160787,  which  is  to  be  proceeded  with,  as  is  dire- 
cted in  the  Note  at  the  latter  end  of  the  eleventh 

Utile  of  this  Chapter. 

XVIL  Divifion  and  Multiplication  do  inter- 
-77,.     r  r    changeably  prove  one  another  t  for 

ip  Divifion  if  you  multiply  the  Divi^ 
^nd  Divifion.    fi^  by  the  Quotient,  the  Produft  will 

be  equal  to  the  Dividend :  So  in  the 
Mxamfle  of  the  13  th  RhU  of  this  Chafter  ;  if  184 

th« 
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the  Diviforh^  multiplied  by  306  t\i^  Quotient^  the 
Produdl  is  5(^304,  which  is  the  fame  with  the  -D/- 
zz/W^Wj  butwhen,  after  the  whole  Divifion  is  fi- 
niflied^any  figures  remain  of  the  laft  Subtraftion  , 
3dd  them  likewife  to  the  Prodiidl :  So  in  the  laft 
Example  of  the  i6ch  Ruleoi this  Chapter^  th^  Divi- 
''or  304C00  being  multiplied  by  the  Quotient  24,  . 
^roduceth  7296000,  unto  which  if  you  add  the 
lumber  remaining,  to  wit,  160787^  the  fum  is 
7456787,  which  is  the  fame  with  the  Dividend. 
\gain  iu  Multiplication^  if  the  Produd  be  divi- 
ied  by  the  Multiplicator,  the  Quotient  will  give 
^ou  the  Multiplicand,  or  if  the  Produft  be  divi- 
ied  by  the  Multiplicand,  the  Qnotient  will  give 
row  the  Multiplicator :  So  in  the  firft  Example  of 
he  pth  Rnle  of  the  laft  Chapter^  if  the  Produd 
[  1 1024  be  divided  by  the  Multiplicand  3084^  the 
'^otient  gives  the  Multiplicator  36. 

There  is  alio  of  Multiplication  a  Common  proof 
trgued  from  the  Multiplicand ,  the  Multiplicator 
md  the  Produdt,  by  cafting  away  nines,  but  by 
:hat  way  of  Proof  (though  rightly  ufedj  a  falje 
^rcdiift  will  be  affirmed  to  be  true  :  Example,  if 
J  462  be  multiplyed  by  786,  the  true  Produdt  is 
>  72  1 1 32^  but  if  I  lay  4953132  or  3153132  is 
he  Produft  (or  many  others  which  may  be  given  J 
he  proof  by  nines  will  confirm  them  to  be  true 
^rodu(fts,  though  they  are  falfe,  as  will  be  evident 
(f  fuch  as  know  the  Rnle  ,  which  I  mention  here 
mly  to  fet  a  brand  upon  it,  that  it  may  be  avoided 
)y  all  lovers  of  Truth. 
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CHARVH. 

Redu^lion. 

L  TnOrafmuchas  in  Money^  there  are  diverfitics 
X  of  kindsi  ^'i'Z:.  in  England  ^  Pounds j  Shillings^ 
Teme^  and  Farthings  ;  alfo  divers  kinds  of  WeightSy 
Meafnres^  &c.  as  hath  been  fully  declared  in  the  fe- 
cond  Chapter;  and  becaufc  it  is  often  times  requi-^ 
red  to  find  how  many  pieces  of  one  kind  of  Money 
are  equal  in  value  to  a  given  number  of  another 
(and  fo  likewife  of  IVei^hts^  Meafures^  &c.)  it  will 
be  convenient  in  this  place  to  Ihew  how  that  is  per- 
formed, fince  thereby  the  Rifles  of  ty^nlnprtcation 
^nd  Divifion  before  delivered  will  be  exercis'd.This 
Kind  of  operation  is  called  Redn^lion^ 

II.  RcdnBion  is  either  defcending  or  afcending. 
^  ///.  Reduction  defcending  is,when  feme  Integers 
of  a  number  of  greater  denomination  being  given 
it  is  required  to  find  how  many  Integers  of  a  lefler 
denomination  are  equal  in  value  to  that  given  num- 
ber of  the  greater :  As  when  it  is  required  to  find 
how  many  JhiliingsavQ  contamed  in  30/.  Likewife 
how  rmnypfncein  320j.or  how  rmny  hours  in  3^5 
dayj^  &c. 

If^.  RediiElion  afceiiding  is,  when  fome  Integers 
of  a  number  of  lefler  denomination  being  given,  it 
is  required  to  find  how  many  Integers  of  a  greater 
denomination  are  equal  in  value  to  that  given  num- 
ber of  the  lefler :  As  when  it  is  required  to  find  how 
many  fence  are  contained  in  ^^oo  farthings :  likewife 
how  many  Jhi/lin^s  in  348  pence ;  or  how  many  days 
in  854  hour  J :  &c,  V. 


ReduBion  de- 
fiending  is  per- 
formed by  Mai- 
tipltcatton. 


Chap.  VIL  ReduBion 

V.  KedaSlion  defcending  is  performed  by  Af«/- 
tiplicatm  ,  for  if  the  given  number 
of  Integers  of  a  greater  denomina- 
tion be  multiplied  by  a  number  , 
which  expreffeth  how  many  Integers 
of  the  lefler  are  equal  to  one  of  the 
Integers  given,  the  Produft  is  the  number  of  Inte- 
gers of  the  lefler  denomination  required. 

So  230/.  of  Englifh  Money  will  be  reduced  in- 
to 4600  /.  for  if  230  be  multiplied  by  20  (the  num- 
ber of  jhilluJgs  which  are  equal  to  i  po/wd)  the 
produft  is  4600 ;  in  like  manuer 
46*00 will  be  reduced  into 
55200  for  if  4600  te  multi- 
plied by  1 2Cthe  number  of  pcfice 
contained  in  i  fliillwf)  the  pro- 
dud  is  $5200.  .Alio  55200 
fence  being  multiplied  by  4(be- 
czuk  4.  farthings  make  a  Peny  )     55200  i*e?ju. 

are  reduced  into  220800  Far-  4.  

thwgs^as  by  the  operation  in  the  220800  Farthings. 
Margtnt  is  evident. 

The  like  method  is  to  be 
obferved  in  Weights^  Meafuresj 
&c.  So  345  Ounces  Troy  are 
reduced  into  5900  Peny  weights^ 
and  6900  Peny,  weights  to 
165600  Grains  ^  as  by  the 
operation  in  the  M^rgent  you 
may  fee. 

Note,By  this  the  Learner 
is  furnifhed  with  Skill  to  refolve 
that  cafe  in  Divifion,  when  the 
dividend  is  lefs  than  the  Divifor; 

E4 


230  Pounds. 
20 

____  •  — 

4500  Shillings. 
12  

46 


345  Ounces. 

'  20  

6900  Feny  iV. 
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I3S 


165600  Grams. 

Compare  tins  with  the 
Note  upon  the  lafl  Ex- 
ample of  the  iitb  Rule 
of  the  6t6  Chapter. 

Example 
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Exawple^  Let  it  be  required  to  divide  7  pounds  of 
Englilh  Money  equally  amongft  8  perfons ;  here 
it  is  evident  that  the  Dividend  7  is  lefs  than  the 
JDivifor  8 ;  that  is,  the  number  of  pounds  is  lefs 
than  the  number  of  Perfons,  and  confequently 
each  fhare  muft  be  lefs  than  a  Pound  j  fo  that  in 
effed  it  is  required  to  find  how  many  Shillings  and 
Tence  belong  to  each  Perfon  for  his  lhare  :  Firft  , 
therefore  reduce  the  7  Pounds  into  Shillings,  which 
will  be  140,  thefe  divided  by  8  give  17  Shillings 
to  each  Perfon,  and  there  will  yet  be  a  remainder 
of  4  Shillings  to  be  alfo  equally  divided  into  8 
parts,  but  thefe  4  Shillings  mult  be  firft  reduced 
into  Pe/?cej  which  will  be  4^,  then  dividing  48  by 
8,  the  patient  will  give  6  Pence  more  to  every  Per- 
fon :  fo  at  laft  it  appears  that  if  7  Pounds  of  Eng* 
lifh  Money  be  equally  divided  into  8  parts,  the 
entire  Quotient  ( or  one  of  the  equal  lhares )  will 
be  1 7  Shillings  and  6  Thence, 

In  like  manner,  if  3  54  Pounds  of  Englilh  Mo- 
ney be  given  to  be  divided  equally  amongft  125 
Perfons,  the  fhare  of  each  will  be  found  to  be  2 
Pounds,  16  Shillings^  7  PencCy  2  Farthings  ,  and 
fomewhat  more,  but  the  parts  of  a  Farthing  being 
of  no  moment  ( and  not  properly  to  be  handled  in 
this  placej  are  neglcded. 

Compare  thefe  two  Examples  with  the  laft 
Example  of  the  eleventh  Rule  of  the  lixth  Chap- 
ter. • 

In  Reduction  defcending,  the  Learner  may  receive 
help  by  the  fubfequent  TMcs. 


VII. 


6t 


I. 


Of  Engli^j  Money. 


Tounds 

Shillings 

Fence 


Pounds 
Ounces 


2.  Of  Troy  Weight. 

Ounces. 


Teny  W. 


Peny  Weights. 

24  J  XjGrams. 
Alfo  in  Apothecaries  Weights. 
Ounces  Troy  -v^^  8       ^  Drams. 


G  rains^ 


Drams         \%<l'i  ^Scrnfles^ 

Scruples        J^l  L20, 

3.  Of  Averdupois  Weight Ss 

Hundred  W.  ^-^^4*)  ?e  C^^^^.^^' 


Quarters 

Pounds 

Ounces 


Pounds. 
Ounces^ 
Drams. 


4,  Of  Liqmd  Meafurcs. 

HogfJjeads    ")-^C^3^     r Gallons. 

2  ^ 
2 


Cations 
Pottles 
Smarts 


-|  J  Pottles. 


Chap.  VIT.  ReduSlion.  [6i 

nation,  and  adding  to  each  Prdduft  fuch  Integers 
(if  ^ere  be  any)  which  are  of  the  fame  name. 

So  1 2  Pounds^  1 3  Jlnllin^s^znd  i  o  pertce  may  be  re- 
duced into  3045  Pefice  in  this      /.  j. 

manner,  viz..    12/.  multiplied      iz^ii  lO. 

by  20  (becaufe  20/.  make  one  20 
/.  )  produce  240  Shillings  ,  un-  240 
to  which  adding  13  /.  the  fnm 

is  253  Shillings.  Again  ,  253  s.  ~.{shillirf'cry 
tnultiplied  by  1 2     becaufe  i        j  ^        *^  * 

JJ^illing  is  equal  to  12  Fenced     ■■■  ^ 

produce    3036    Pence  ,  unto 
which  if  10  Pence  be  added  . — 
the  fum  is  304.5  Pence*^  as  by  *  3^3^ 
the  operation  in  the  MArgem  ^^^^^ 
ismanifeft.  ^      30^6  Pence. 

But  after  that  general  Method  is  well  underllood 
the  work  of  the  lafl:  Example,  and  fuch  like  may 
be  contracted  thus  ^  viz..  To  convert  1 2  Tomids^ 
1 3  Shillings^  i  o  Pence  ,  all  into 
Pence^  Firft  12  multiplied  by  o,  ^. 
(which  ftands  in  the  units  place  '3 — 10 

of  20)  produceth  o,  butinftead   

of  o,  1  write  down  3  under  the    2.53  Shillings. 
line  (to  wit^  the  three  that  ftands   ]± 


in  the  units  place  of  the  1 3  5 1 6 

lings  in  the  fum  propounded;^  ^53 

Then  I  proceed  to  multiply  12  3046  Pence. 

by  2,  faying  twice  2  is  4,  to 

which  adding  i  ((or  the  ten  in  the  faid  13  ShiU 

lings)  it  makes  5,  which  I  fetonthe  left  hand  of  3 

before  written  i  Laftly,  twice  i  is  2)  which  I  fet  on 

the  left  hand  of  5  j  And  fo  1 2  Pounds  1 3  Shillings 

and  10  Pence  are  converted  Into  253  Shillings. 

1% 


^4  Redti{{ioH.  Book  I. 

It  remains  to  multiply  the  faid  253  by  iz  Cbe- 
caufe  12  Teme  makes  i  Shillw^Jand  to  add  10  to  the 
Produa,  which  may  be  done  thus ;  Firft  twice  3 
IS  5,  to  which  adding  10  ^to  wit,  10  Pence  in  the  * 
Sum  firft  propounded)  it  makes  i5,  wherefore 
(according  to  the  Rule  of  Multiplication)  I  fet  6 
under  the  line ,  and  keep  i  in  mind :  Again  , 
twice  5  with  I  in  mind  making  1 1,  i  write  down 
I ,  and  keep  I  m  mind ;  Likewife  twice  2  and  i 
in  mind  making  5,1  write  down  5  ;  Then  253  muU 

i'fi  ,^1/  "^f^^^  ^53.  which  I  fet  orderly  under 
516;  Laftly,  thofe  two  Produds  added  together 
make  3045,  which  is  the  number  of  Pence  contain- 
ed m  12  /.— i  jx.-^  10  ^.  as  before  was  found  out 
by  the  general  method. 

So  35  Ounces  16  Peny  mights  ,  and  12  Grains 
7roy  will  be  reduced  into  1 7 1%6  Grains, 

VII.  RediiUion  afcending  is  performed  by  Di- 

n.j  n-     /■  number  of  Integers  ei- 

SS/:  ^?  ^'^'^"^  ^y^'^^'^  ^  """'beT  of  the 
formtd  By  Di-  '?'™f  '"tegers,  as  are  equal  to  one  of 
vifim.  the  Integers  required,  the  Quotient  is 

the  number  of  Integers  fought. 
«nX!l"''5°5  ^f'^i^'i'  being  divided  by  4  fthe 
i„TK^o°^  ^"'■'^'''^^..in  a  Pe«yjgive  $$200  Pence 

divided  by  ,2  (the  number  of  Pence  in  a  Shillin.) 
fl^^-*""A-  Laftly,  4500  Shii 

^°  (becaufe  20    make  a 

found fterhng)  the  ^wi/m  is  230  /Wx  /?er/,W ) 

Which  arc  equal  to  220800  Farthinfs  firft  eivin 
The  operation  is  as  followeth,       ^  ^ 


4) 
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12)  20) 

4)  220800  r  55200  (450I0  (230X 
•••••  •••• 

72 


00 

In  like  manner,  34.268  ^ram  Troy  will  be  redo* 

ced  to  5  /.  II  Onrrces^  7  Peny  Weight ^zndi  10  Grains: 

This  kind  of  RednSlion  may  be  made  the  eafier  to  the 
Learner  by  the  following  TabUs. 

I .  Of  Englifii  Moi^ty. 

Farthings  ^  ^  r  4  ^  ^  ^Tcnce. 

Pence  (t^^^  ^Shillings. 

Shillings  J  ^  C^OJ  ^C^ounds. 

2.  Of  Troy  Weights. 

Grains         ?*^^^4?  ^  CTeny  Weight s. 
Peny  W.       >;g       C*'^  ^  Omces. 
Ounces        J  ^C^^J  ^cPounds  Troy^ 

Alio  in  jifothecaries  Weights. 

Grains        ^  ^r2o>  ^  C Scruples. 
Scruples  '5  ^  3    -  ^  <  Drams. 

Drams        3  q  C  8  )     (Ounces  Troy. 

3.  Of  Aver dupois  Weight. 

Drams  rOunces. 
Ounces  )  ^      ^  3  ^onnds. 

Pounds  C  ^  ^  J^^''^^^^  ^/  C*. 

Quarters,  jq  C  4  J    t «ri?/^/7r. 


fints 
Quarts 
Pottles 
Gallons 

Tints 
jQuarts 
Fottles 
^aUons 

Teckj 
Snjhels 


Of  Licyiid  Me  a  funs. 

Quarts, 
fottles. 

'k^Gallons. 
Ho^eads, 


BookL 


Barley  C. 
Inches 
Feet 
Yards 

Fnrlongs 

• 

Nails 
Quarters 


5.  Of  Dry  Me  a  fur  es. 

2  §^arts. 
\^Pottks. 
«u  jGallons. 
Peckl. 
Bafhels. 
garters. 

6.  Of  Long  Meafaares. 

3->    r' Inches. 

3^.5  ^Tards. 


8 


Furlongs, 
EngliJIj  Mtlesl 


Quarters  ofTardsf 

alfo  of  Ells. 
Tardsj  alfo  Ells. 


Of  Superficial  Meafures  of  Land. 


Perches 

or  Poles 
Hoods 


Minutes 

Hours 

Hays 


Roods  or  Quarters 

of  Acres^  ^ 
Acres. 


'^Ll\^iWieks. 


Note; 
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Note,  that  if  after  Divifion  is  finiflit  in  Redu- 
flion  afcending  there  be  any  remainder^  it  is  of 
the  fame  denomination  with  the  DivideikL 

Note  alfo,  that  Reduftion  defcending  and  afcend* 
ing  do  mutually  prove  one  another,  by  inverting  the 
qoeftion  j  for  as  in  %6  Ponnds  fterling,  there  will 
be  found  ^ij6o  Farthwgs^  by  Reduftion  defcend- 
ing i  So  for  Proof  thereof,  537^0  Farthings  will  be 
reduced  to  56  Tonnds^  by  Reduction  afcending* 

jQHefims  to  cxercife  ReduSlion* 

1 .  In  257/.  how  many  Oiillmgs    Anfxoer^  $140: 

2.  In  3075  /.  how  many  (hillings  ?  Anfwcr^6  \  520. 

3.  In  902  fhillings  how  many  pence  ?  10824. 

4.  In  2179  fhillings  how  many  farthings  ? 

fwCTj  104592. 

5.  In  49  /.  —  1 3 J. —  id.  how  many  pence  ? 

fwer^  1 1923. 

6.  In  2053/. — lA^s.^ — 9^. — 2/.  how  many 

farthings?  Anfw.  i97*S90- 

7.  In  354/^.  of  Troy  weight  how  many  grains 
(of  Gold-fmiths  weight  ?;  jirifwer^  2039040. 

8.  In  300  Englilh  miles  how  many  yards  f 

yip^r,  528000. 

9.  In  I  Englifli  mile,  how  many  barley  corns 
length?  jinfw.  190080. 

10.  In  560  Acres  how  many  Perches  ^  Anfwer 

89600.  .  '  \  ^ 

11.  In  225  Acres,  3  Roods,  and  3 o Perches^how 
many  Perches?  Anfw.  36 150. 

12.  In  1 1923  pence  how  many  pounds?  Anfwtr 
49  /.  lis.— id. 

13.  In 
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13.  In  5764684  farthings  how  many  pounds  ! 

6004/.^  1 7  J.  7  d. 

14.  In  234678  Perches,  how  many  Acres  ?  Ai^ 
fwcr^  1 466  Acres,  2  Roods,  and  38  Perches. 

15.  In  $259^0  minutes  of  an  hour,  how  ma- 
ny days  ?  'lArffw.  365  days  and  6  hours  (or  i  year 
very  near.)  • 

16.  In  looSo  Pints ,  how  many  Hogfheads  ? 
jirjfw.  20. 

17.  In  34^78  grains  of  Apothecaries  weight 
how  many  ounces  Troy  ?  Anfwqi  Ounces,  i  Dram, 
2  Scruples,  and  18  Grains. 

18.  In  1C6735  Pints  of  wheat,  how  many  Quar- 
ters ?  Artfw.  208  Quarters,  3  Bulhels,2  Pecks,  i  Gal- 
lon, 1  Pottle,  I  Quart,  i  Pint. 

19.  In  3969301  Barley  corns  Iength,how  many 
Miles/'  jinfvo.  20  Miles, 7  Furlongs,  12  Yards,  x 
Feet,  4  Inches, and  i  Barley  corns  length. 

20.  In  1900800  Barley  corns  length,  how  many 
Miles  ?  jinf.  i  o. 


CHAP. 


Chap.  Vni. 


c  H  A  P.  vra. 

« 

Of  the  Rule  of  Three  Direct. 

t.  'TpHE  Rule  of  Three  is  fo  called,  becaufe  by 
X  three  numbers  known  or  given,  it  teacheth 
to  find  a  fourth  unknown  it  is  alfo  called  the 
Golden  Rule  for  the  excellency  thereof  Laftly,  It 
is  called  the  Rule  of  Proportion  for  the  reafon  here- 
after declared. 

//.  The  Rule  of  Three  is  either  lingle  or  com- 
pound. 

///.  The  (Ingle  Rule  is,  whert  three  ter  ns  or 
numbers  are  propounded,and  a  fourth  pro-  The  Rule 
portional  unto  them  is  demanded.  of  Three. 

.  JK  Four  numbers  are  faid  to  be  proportionals, 
when  the  firft  containeth  the  fecond,  or  is  contain- 
ed by  the  fecond  in  the  £ame  manner  as  the  third 
containeth  the  fourth ,  or  is  contained  by  the 
fourth :  fo  thefe  4  numbers  are  faid  to  be  Pro- 
portionals, 8, 4^  12^  6 J  for  as  8  containeth  4  twice 
fo  doth  12  contain  5  twice,  and  therefore  8  is  faid 
to  have  fuch  proportion  to  4  as  12  hath  to  6  ;  like- 
wife  thefe  are  Proportionals,  4^  8, 5,  12.  For  as  4 
is  the  half  of  8,  fo  is  6  the  half  of  12  j  and  there- 
fore 4  is  faid  to  have  fuch  proportion  to  8  as  5 
hath  to  1 2. 

^.  The  terms  or  numbers  of  the  Rule  of  Three 
(to  wit,  the  three  numbers  given,  and 
the  fourth  fought)  confiftof  two  dif-  ^^^'^'^>-^ 
ferent  denominations,  vU.  two  of  the  ThTTmif^ 
three  given  terms  have  one  name^and  the  Rule  of 
the  other  given  term  with  the  term  ^hre^. 

F  required 


the  Rule  Book  L 

rtquired  have  another  :  fo  this  queftion  being  de- 
molded,  if  four  Students  fpend  19  pounds  in  cer- 
tain months,  how  much  money  will  fervc  8  Stu- 
dents for  the  fame  time,  and  at  the  ^me  rate  of 
expence?  Here  Students  and  pounds  are  the  two 
denominations  of  the  terms  in  the  queftion,  t;,^.  4 
and  8  (being  two  of  the  terms  propounded;  have 
the  denomination  of  Students,  and  »9  the  other 
term  given,  together  with  the  term  required,  have 
the  denomination  of  pounds.  .u^«:,r-« 
r/.  In  the  Rule  of  Three,two  of  the  three  given 
terms  imply  a  fuppofition,  and  the  third  moves  a 
queftion  :  fo  in  the  aforementioned,  queftion  a 
Sippofition  is  made ,  that  4  ^ente  fpejid  i  ^ 
pounds,  and  a  queftion  is  moved  with  Je  number 
8,  to  wit ,  how  many  pounds  will  8  Students 

^VIL  In  the  Rule  of  Three,  the  numbers  given 

muft  be  fo  ranked,  that  the  known 
Tht  nght  order-  number,  or  term  upon  which  the  que- 
ing  of  the  terms  ^Jqjj  jg  moved,  muft  poifefs  the  third 

place  in  the  Rule^alfo  of  the  other  two 
that  which  hath  the&me  ^enominjion  with  the 
third,  muft  be  in  the  firft  place :  laftly,  the  other 
known  term,which  is  of  the  famedenominauon  with 
the  fourth  term  fought  (or  anfwer  of  the  ^l^^^^) 
muft  poflcfs  the  fecond  place :  fo  m  the  qufion  be- 
fore iSentioned,thc  terms  4,  ^9,and  8,are  to  be  thus 
placed,wz.  8  is  the  term  upon  which  the  queto  is 
Sioved  and  therefore  to  poflefs  the  third  place  m 
the  Rule  i  4  is  of  the  fame  denomination  with  b 
vU.  of  Students ,  and  therefore  to  be  m  the  firlt 
places  Laftly,  19  being  of  the  fame  denominatioa 
with  the  term  fought,  viz..  of  money ,  is  to  be 
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fecond  place:  and  fo  they  will  be  pldc^d  in  the 
Rule  thus, 

Sthdms.       Pokgtds.  SfN^einf^* 

That  is  to  fay^  If  4  Students  fpend  ip  pounds  ^ 
what  will  8  j;tudents  fpend  ?  And  here  for  the  bet- 
ter difccrning  of  the  termor  number  upon  which 
the  queftion  is  moved,  you  may  obferve,  that  for 
the  moft  part  it  is  the  known  number  in  the  que^ 
ftioa  which  immediately  fipUovveth  thefe  or  fudi 
like  words  ;  ^ik.  Ho%p  tuauy  ?  Hqv;^  mnch  ?  IVh^f 
mil}  Howlong'i  Himfgr'i  &c. 

FIJI.  The  Rule  of  Three  is  either  Direft  or 
Inverft. 

IX.  The  Rule  of  Throe  Direft  is,  when  the  fence 
.Of  teoour  of  the  queftion  requircth  ^  j 
that  the  fourth  number  fought  mull  ^rJuirJ 
have  fuch  proportion  to  the  fecond,  as 
the  third  number  hath  to  the  firft ;  fo  in  the  afore- 
mentioned queftion,  if  4  !5tudents  fpend  ip  pounds^ 
how  many  pounds  will  8  Students  fpen^  at  the  fame 
jrate  of  ey pence  ?  It  ii  ctrident  that  the  thing  requi- 
red is  50  find  a  number  which  may  have  fiich  propor- 
tion to  i^,  as  8  hath  to  4  i  that  is,  as  8  is  tie  dou- 
ble of  4,  fo  ought  the  Ifourth  number  to  be  the 
double  of  19  ^  for  if  19  pounds  he  required  to 
jnaintain  4  Students  a  certain  time,  as  much  more 
rouft  needs  be  required  for  the  jnainrainance  of  S 
^tttdeiHstfcelflme  time;  and  t-lierefore  in  this  cafe 
we  fti^y  fay  in  a  dired  proportion,  as  4  is  to  8  , 
{o  is  Ip  toa  number  wh)ic4i  ought  to  be  as.wuch 

^  I;  i  X.  In 
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.  X.  In  the  dirca  Rule  of  Three,  if  you  raaki- 
,  ,  ply  the  fecond  term  T)y  the  third,  or 
STe  T'^'r/e  (  ^hich  is  all  one)  the  third  term  by 
DireOythe  three  thc  fecond,  and  then  divide  the  Pro- 
^ven  terms  he-  duft  by  the  firft,the  anotient  will  givc 
vig  finale  mm-  xhc  fourth  term  or  fourth  proportio- 

nal  required :  fo  in  the  queftion  before 
propounded,  if  you  mukiply  19  by  8,  the  produdt 
is  1 52,  which  if  you  divide  by  4,  the  quotient  will 
Stud.  I.    StHd.  ;/.   give  you  38  the  fourth  term 

If  A  19  8  C38  deraanded^and  the  work  will 

8        ^  ftandthus. 

 ^  ^   A  fecond  Example  may  be 

—   this^if  8  yards  colt  p  pounds 

how  much  will  3  yards  coft  ? 

  Anfwer^  3/.  .7/.  

6d.   


II 

3^ 


8 


This  queftion  being  ftated  according  to  thc 

feventh  Rule  of  this  Chap- 


/.  y.   I  s.  d. 

-9— 3-(3  :  7  •  ^ 

3  

8)27  (3  fOHnds 

24  

3  the  remMinder. 

20   

8;  60  (7  ihittings. 

^  

^  the  remainder 

12 

8^  48  ("(J  feme 


ter^ will  ftand  as  here  you  fee; 
then  multiplying  C as  before) 
the  feconcl  term  p  by  the 
third  terra  3,  the  produdl  is 
27,  which  being  divided  by 
thQ  firft  term  8,  the  quotient 
is  3  pounds,  and  there  is  a 
remainder  of  three  pounds, 
which  muft  be  reduced  in- 
to 60  Ihillings ,  and  after 
thofe  Ihillings  are  divided  by 
8,  and  the  reft  of  the  work 
profecuted  according  to  thc 

Kote4l 


* 
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Note  at  the  latter  end  of  the  i  ith  Rule  of  the  «h 
Chapter,at  length  the  entire  quotient  or  anfwer  of 
the  queftion  is  3     — qs.  6d. 

A  third  Example,  if  5 1  ounces  of  Silver  plate 
be  fold  for  1 3  pounds  ftcrling,  ^  what  is  the  price 
of  1  ounce  of  that  plate  ? 
jAnfw.ys. — I and  fomewhat 
more.  The  operation  is  thus :    S"^ — ^3 — ^ 
After  the  three  known  terms  ^ 
of  this  queftion  are  rightly  13 

ordered  they  will  ftand  as         20  ^ 

here  you  fee  in  the  Example ;   5 1  )26o  (5  ^nllings. 
then  multiplying  the  fecond  25$ 
terra  1 3  by  the  third  term  i ,  5 
the  produd  will  be  alfo  13  12 
(for   multiplication  by  i    ^i)  60(1  perty. 
jnakes  no  alteration ;)  which        5 1 

13  being  divided  by  51 ,  af-  

ter  the  manner  of  operation 
delivered  in  the  note  upon  the  5  th  Rule  of  the  7th 
Chapter,  the  entire  Quotient  or  anfwer  of  the  que- 
ftion will  at  length  be  found  to  be  5  j. —  i  d.  and 
Ibmewhat  more,but  the  furplufage  being  lefs  than  a 
farthing  is  omitted  as  ufelefs. 

Example  4.  What  muft  be  paid  to  a  labourer  for 
his  wages  for  27  weeks  at  the  rate  of  41.  for  1  week? 
jififwer^  5/. — 8  /. 

After  the  three  given  terms  are  rightly  placed 
in  the  Rule,  they  will  ftand   f^,,^  shiL  Weeks. 

as  you  fee  in  the  Example  ;    ^   27 

then  multiplying  the  third  ^  1^ 

term  27  by  the  fecond  term  4^  — 5 
the  produft  is  108,  which 
I  /hppld  divide  by  the  firft  term  i,  but  in  regard 

F  3  divi(io» 
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diviflon  by  t  makes  no  alteration,  thd  Quotient  is 
aifo  1 08,  fo  that  the  fourth  term  fought  is  108 
fliillings,  v/hich  bcfaig  reduced  to  pounds,  accor* 
ding  to  the  fcventh  Rule  of  the  feventh  Chapter  ^ 
give  5  /.  8  /.  for  the  anfwrer  of  the  queftion. 
XI,  In  the  Rule  of  Three,  if  after  the  queftion 
is  ftaCed  according  to  the  feventh  Rule 
To  prepare  the.  of  this  Chapter,  any  of  the  three 
^jbth  (ffrhftty  g'V'en  terms  be  a  compound  term  con* 
when  they  are  fitting  of  divcts  denominations  y  as 
compounded  of  pounds,  ftulliflgs^  and  pence  i  or  weeks 
divers  deno-  ^^y^  ho\itt,,  &c.  fuch  compound  term 
mtftations.      ^^jj  gj.^     reduced  into  the  loweft 

oTthoIe  denominations  (by  the  fixth  Rule  of  the 
feventh  Chapter)  to  the  etid  that  the  three  given 
terms  may  be  three  fitigle  numbers  alfo  of  thtfe 
three  fiiiglc  numbers  the  firft  and  third  muft  aU 
ways  be  of  one  and  the  ftme  denomination :  for 
if  it  happen  that  they  €3^prefs  things-  of  different 
names,  fuch  of  the  two  which  hath  the  gre^rter 
name  (or  denomination)  is  to  be  reduced  into  the 
ftme  name  with  the  lelRr  (by  the  5th  Ruk  of  the 
feventh  Chapter  :)  Thefe  preparations  being  ob- 
ferved,  the  reft  of  the  work  is  to  be  profecuted  ac- 
cording to  the  teAthRule  of  this  Chapter.  Ex^ 
^wf/e,What  will  48  oUft^te,  17  pcny  weight,  and 
20  grains  of  filver  plate  amount  unto  at  the  rate 

of$s.*  '6^1*  the  OdflC*?  jihfri^er  ^  13  /»  ■  ' 

— — ioi^/.'»— — 3/.  vferynean 
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This  qilcftion  oz.   s.     J.     oz.   p.w.  gr. 

being  Hated  ac-      1  ? — 6 — -4*— 17 — 2c> 

cording  to  the  io    12  20 

fcventh  Rule  of   ■ —  — 

thisChapter,will  20   66  5)77  . 

Hand  in  the  Rule  24  24 

a&  you  fee  in  the  —   — 

Example,  to  wit,  480             3  91 8 

if  i  ounce  colt  1954 

5  f  •  — h5  d.  what  — ^  - 

wiii  48  oz^   2 3468  grains. 

17  p.  iP.  20  gr.  cofl:  ?  Here  becaufe  the 

thira  term  is  compounded  of  divers  denomina- 
tions it  rnuft  be  reduced  into  the  loweft  of  thofe 
denominations,  to  wit,  grains ;  fo  by  the  fixth 
Rillfe  6f  the  feventh  Chapter  th^re  will  be  found 
2346^  grains  for  the  third  terra  :  likewife  becaufe 

the  fecond  term  i  s.  6  d.  is  a  compound  term, 

whofe  loweft  name  is  pence,  it  mull  be  reduced 
into  pence  (hy  the  aforefaid  Rulej)  fo  there  will  * 
be  found  66  pence  fot  the  fecond  term  :  Moreover 
becaufe  the  firft  term  hath  the  name  ounce,  and  the 
third  term  the  name  grain,  the  firft  terra  t  ounce 
muft  be  converted  into  480  grains  .( which  arc 
equal  to  x  ounce  0  then  will  the  three  terms  or  fin- 
gle  numbers  Ibind  in  the 

Rule,as  here  you  fee,i;;^  ^r.  pence.  gr. 
if  480  grains  coft  66  480- — tf6— — 2346S 
pence^  how  many  pence 

will  23468  grains  coft  ?  Now  proceeding  itcording 
to  the  tenth  Rule  of  this  Chapter,  there  will  arife  in 
the  quotient  3226  pence,befides  a  remainder  of  408 
pence>  which  being  reduced  to  1632  farthings,  and 

F  4  thofe 
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thofe  divided  by  the  firft  term  480  the  quotient 
will  be  3  farthings,  fo  that  the  entire  quotient  is 
3225  pence,  3  farthingSi  and  fomewhat  more  (but 
the  parts  of  a  farthing  being  of  no  moment,  may 
be  neglefted.)  Laftly,  the  faid  3225  pence  being 
reduced  according  to  the  feventh  Rule  of  the  fe- 

venth  Chapter,  give  1 3  /.  8  /  10  d.  3/. 

fo  that  1 3  /.  8/  1  o  d.  3/.  and  fome'- 

what  more,  will  be  the  Anfwer  of  the  Queftion. 

XIL  For  the  proof  of  the  Direft  Rule  of  Three 
•  nr-L     r  r      niultiply  the  fourth  term  by  the  firft, 
tr:  trL  which  done,  if  that  Produft  be  equal 
idYtn.  to  the  Prod  udl  of  the  fecond  term  mul- 

tiplicd  by  the  third,  the  work  is  right 
otherwife  it  is  erroneous :  fo  in  the  firft  Example  , 
38  the  fourth  term,  being  multiplied  by  the  firft 
term  4,the  Produdl  is  1 52,  which  is  alfo  the  Pro- 
dud  of  ip  multiplied  by  8.  But  if  it  happen  that 
after  the  fourth  term ,  or  anfwer  of  the  queftion 
is  found  in  the  fame  denomination  with  the  fecond 
term,  there  is  yet  a  remainder ,  fuch  remainder 
muft  be  added  to  the  Produft  of  the  firft  term, 
multiplied  by  fuch  fourth  term,  and  then  the  fum 
muft  be  equal  to  the  Produrt  of  the  fecond  and 
third  terms  (the  fecond  term  confifting  of  the 
fame  denomination  with  the  fourth  0  fo  in  the  laft 
Example  the  fourth  term  is  3225,  and  there  hap- 
pens to  be  a  remainder  of  408,  which  being  added 
to  the  Produft  of  the  multiplication  of  the  faid 
3^25  by  the  firft  term  480,  gives  i5488885which 
js  the  fa|?e  with  the  Produdt  of  the  third  term 
234(58  multiplied  by  the  fecond  term  66  as  will 
appear  by  the  work. 
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"  XIII.  When  the  firft  of  the  three  given  num- 
bers in  the  Rule  of  three  Direft, 
is  I  or  unity,the  queftion  may  of-   ^  compencTms  cpera^ 
tentimes  be  anfweredmore  fpee-   'l^"  ^1.  ^1*^^ 
HI,  than  by  ti,e  Rule  of  Tb^,  gf^S'.f  it 
even  by  thofe  who  have  but  little 
skill  in  Arithmetick,as  will  partly  appear  by  the  fol- 
lowing Examples,  vU. 

I.  At  17  /.  9  </.  the  yard, what  will  84  yards 

coft?  jinfwer^  74/,  11     For  reafon  fhew- 

cth  that  84  yards  muft  (  at  the  faid  rate )  coft 
84  Angels,  84  Crowns ,  84  half  Crowns ,  and 
84  Three  pences ,  all  which  being  computed  and 
added  together  ,  will  give  the  full  value  of  84 
yards,  Vt^. 

/.       /.  / 

84  Angels  make  *  42  00  00 

84  Crowns  ■  21  00  00 

84  half  Crowns  10  10  00 

84  Three-Fences  *       — i  01 — 


CO 


Sum  74  1 1  CO 


2.  At  the  rate  of  9/.  the  Bufliel  of  Wheat , 
what  will  51  Qiiarters  amount  unto?  Anfmr  ^ 


It 
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It  is  evident  that  the  price  of  i  Quarter  (which 
confifts  of  8  Bufhels)  will  be  8  Angels  wanting  8 
Shillings;  therefore, 

/. 

from  8  Angels,  to  wit,  '"~"4  

fubtrad  '  o  o8  oa 


remains  the  price  of  i  Quarter  —  3  1  ^  00 

Then  the  value  of  5 1  Quarters,  at  the  rate  of 

3   1 2  /.  odf.  the  Qaarter,may  be  found  in 

manner  following,  V'xz^ 

L         s.  d. 

^51— -00  00 

51  times  3  /.  or  3  times  51  /•  is«r5i  00  00 

^51  00 — —03 

Angels  make   — 25—»io  00 

51  Shillings  doubled  make          5  02-  00 

the  price  of  51  Q^iarters  —183- — 12.  00 

3.  What  is  a  Chell  of  Sugar  worth,  that  wciglv- 

eth  neat  weight  (the  Tare  being 
r^eh  that  whtrdn  fubtrafted  )  7  C.  2  ^.  7  at 

f^rSHgAr:  for  I        Anjwer^  48/.  3/. 

——6^—2/.  ♦ 


7.  times 


I 
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7  times  6  pounds  make — 4i- — oo  oo 

7  time^  3  Shillings   i  o  t  - — oo 

7  Groats  — —  o  02  04 

Thehalfofd/.— 3^— 4^-  for^  08 

2^H.  IS  J  ^ 

The  half  of  3/. — *is. — 8  d.  {ofl  ^ 

1  (]H.  is   X 

The  fourth  part  of  x  /.  ^  •  . 

10/.-  xo    (becaufe  7 /Yq^  ^    ^  g 

is  a  fourth  part  of  28  L  ov^        1  ^  ^ 

of  I       is  ~5 — 


— 10 
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Praftical  Rules  of  this  nature  cannot  be  com- 
pleatly  underftood  without fome  skiilin  fraftionsf 
as  will  hereafter  appear  in  the  fecond  Chapter  of 
the  Appendix  And  therefore  I  fhall  conclude  this 
Chapter  with  the  following  Qiieftions>  whofe  An- 
fwcrs  are  annexed  to  them^and  may  be  found  out  by 
the  preceding  Rules;  but  the  operations  are  purpofe- 
Jy  omitted,  and  left  as  an  exercife  for  the  Learner. 

Qupfi'ions  te  €xercife  the  Rule  of  Three  direEl. 

1.  If  17  yards  of  Cloth  coft  1 9  /.  a  jr.  6d.  what  will 
35  ydrdscoftatthatrate?  jinfwer  i^l.^  s.6  d. 

2.  If  35  yards  coft  39/.  7/.  6d.  how  many  yards 
may  be  bought  at  that  rate  for  19/.  is.6  d1  jin* 
fmr^  r7  yards. 

3.  If  3  5  yards  coft  39  /.  7/.  6d.  what.are  17  yards 
worth  at  that  rate  i  j4?ifmr^  19/.  is.  6  d. 

4.  If  17  yards  be  fold  for  19/.  2/.  6  d.  how  ma- 
ny yards  will  39  A  7  /.  6  d.  buy  at  that  rate?  j4nfw. 
35  yards. 

5.  What 
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5.  What  maft  I  pay  for  the  carriage  of  17  hun- 
dred weight,  3  quarters,  and  1 1  pounds  ulverdH- 
jou  at  the  rate  of  7  fhillings  the  hundred  wcieht  > 

6.  If  5/.— 4 J  -I I  1/: bepay'd for thecar- 
nage  of  17  hundred  weight ,  3  quarters,  and  1 1 
pounds  what  was  pay'dfor  the  carriage  of  i  pound 
weight  ?  yfe/ro.  3  Farthings. 

7.  What  mull  I  pay  for  39  ounces,?  peny  weight.' 
and  1 8  grains  of  white  plate  at  the  rate  of  5  /.  ind 
5  thcoBnce?^«/Jr.  io/._i3..—4^.  and  three 
quarters  of  a  farthing. 

8.  What  muft  i  /.  ('or^o/.)pay  towards  a  Tax,, 
when  3 25/.-^/.— 8^.  isalTefled  at  41 i<5/..r 
2d. — 3f?  Anfw.is  6d.—2f. 

9-  What  will  the  Intereft  oi^i6l.~^ifs.—6d. 
amount  unto  for  i  year  at  the  rate  of  6/.  for  100/. 
for  the  fame  time  ?  Anfw.  52  /.— 1 2  /._3  d. 

10.  If  3  yards  in  length  of  Englilh  racafure  be 
equal  to  4  ells  Flemifli  j  how  many  Flemilh  ells  arc 

SilTeiis  '°  ^"^'^  ' 

vn!  ^'  y flemilh  ells  in  Iength,be  equal  to  3  Ene- 
m  yards  i  how  many  Englift  yards  in  300  Flemift 
cUs  ?  ^/m.  225  Englilh  yards. 

12.  If  3  ells  in  length  of  Englilh  meafure,  be 
equal  to  5  Flemifhellsi  how  many  Flemilh  eUs  in 
»2a  Enghlh  ells  ?  Aifv,.  200  Flemilh  ells. 
vn\  ?  Flemilh  ells  in  length,bc  equal  to  3  Ene- 
hfli  ells  ;  how  many  EngUlh  ells  in  145  Flemilh  eUl? 
Aifxo.  87  Enghlh  ells. 

weight,bc  equal  to  4  ounces 
of  Venice  weight ;  how  many  ounces  Venice  are 

c«  Vcn°  ''^'Sht Atfwcr  80  oun- 

ice.  J  J 
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\  15.  A  Merchant  delivered  at  London  no  I  ftcr- 
f'  ling,  to  receive  207/.  Flemifh  at  Amfltrd^:, 
^    what  was  i  /.  fterling  valued  at  in  Flemilh  money  ? 

Anfw.  I  /.  1 4/.  6d. 

itf.  Jf  a  Bill  of  Exchange  be  accepted  at  Londorj^ 

for  payment  of  400/.  fterling,  for  the  value  deii- 
'  ver  d  at  Amfterdam^zt  i  L--i^s.—6  d.  Flemifh 
»    for  I  /.  fterling  how  much  Flemifli  money  was  de- 

livcr'd  at  Am^erdam  ?  Anf.  6^0  L  Flemi/h. 
J       17.  When  the  Exchange  from  Amwerf  to  Lon- 
^   don  is  at  I  /.— 4/.^7  d.  Flemilh  for  i  /.  fterling^ 
»    how  much  fterling  muft  I  pay  at  London  to  receive 

23<J/.  Flemifh  at  Antwerp  i  An fw.  192  Lf!icxYii\^. 
1       iS.  A  Merchant  deliver  d  at  London  ^^ol.  fter- 

Kng  by  Exchange  for  Roan  at  74.  d,  fterling  for 

50  /.  Toiirnois  ^  how  much  Tournois  ought  he  to 

receive  at  RoAn  ?  Anfw.  doooo  s.  Tournois. 

19.  In  370  Ducats,  at  '4  / — 2  ^.  the  Ducat;how 
many  French  Crowns  at  5j. — 2^?  ^;//Ir.  250 
Crowns  i  For  if  74  ^Z.  give  i  Crown,  18500^.  (or 
370  Ducats;  will  give  250  Crowns. 

20.  In  5i5Dollers,  at  4/.— 5^.  the  Dolleri 
how  many  Guinneys  at  i  /. — i  s,—6d.  the  piece 
Anfw.  106 Guinneys  i  For  if  258  d.  give  i  Guinney, 
27348         S    Dollers)  will  give  106  Guinneys. 
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CHAP.  IX. 

Of  The  Inverfe  Rule  of  Three. 

L  T^H  E  Rule  of  Three  Inverfe  is,  when  the 
fourth  term  required  ought  to  proceed 
from  the  fecond  term,  according  to  the  fame  rate 
or  proportion  that  the  firft  proceeds  from  the 
third :  fo  this  queftion  being  propounded,  if  8 
Horfes  will  be  maintained  12  days  with  a  certaia 
quantity  of  Provender,  how  many  days  will  the 
ft  me  quantity  maintain  iff  Horfes?  Here  as  8  is 
half  15,  fo  ought  the  fourth' term  required  to  be 
Jialf  12  i  for  if  certain  bufhels  of  Provender  ferve 
8  Horfes  12  days ;  iff  tlorfes  will  eat  up  as  much 
Provender  in  half  that  time :  and  therefore  you 
cannot  fay  here  in  a  direft  proportion  (as  before 
f  r  J  L  r  in  the  Rule  of  Three  direft^ 
8—  ff  2s  8  w  Iff,  fo  is  12  to  ano- 

^  ther  number  which  .ought  t(> 
be  in  that  cafe  as  great  again  as  12  ;  but  contrari- 
wife  by  an  inverted  Proportion-^  beginning  with  the 
laftterm  firft,  as  iff  is  to8,  fois  12  to  another 
number,  which  ought  to  be  in  this  cafe  half  12, 
And  by  the  due  obfervation  of  this  definition  ^ 
together  with  that  of  the  Rule  of  Three  Direct 
(propounded  in  the  ninth  Rule  of  the  eight  Chap- 
ter) when  any  queftion  belonging  to  the  fingle 
Rule  of  Three  is  propounded  ,  you  may  readily 
difcern  by  which  of  thofe  Rules  it  ought  to  be  rc- 
folvcd  i  for  if  the  three  tercis  given  look  for  a 

fourth 
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fourth  in  a  direft  proportion  as  they  (land  ranked 
in  the  Rule,  you  muft  refolve  the  queft^on  by  tlie 
direft  Rule  j  contrariwife  when  ihi  proportion 
is  inverted  or  turned  backwards,  it  ought  to  be 
rcfolved  by  the  Inverfe  Rule  of  Three  ,  which 
here  foUoweth. 

//.  In  the  Inverfe  Rule  of  Three,  after  the  thre^ 
given  terms  are  rightly  placed  in  the 
Rule,  and  reduced  ^if  there  be  needj 
according  to  the  eleventh  Rule  of  the  ^jr  ^^^i 
eighth  Chapter ,  multiply  the  firfl: 
term  by  the  fecpnd^  or  (which  is  the  fame)  the 
cond  term  by  the  firft,  and  then  divide  the  Product 
by  the  third  term,  fo  the  qHottent  will  give  you  th^ 
fourth  term  required,or  anfwerofthe  queftion;  thus 
in  the  queftion  premifed  in  the  laftRule,ify6u  mul- 
tiply 12  by  85  the  Produft  is  p6,which  if  you  divide 
by  1 5  the  QHOtitm  gives  you  6,  the  fourth  term  re- 
quired, as  by  the  fubfequent  operation  is  manifeft. 

horfes     days      horfes  days 
 16  ((J 

8 


1 6)  96  (6 
9<S 


o 

III:  For  the  more  ready  difcovering,  whether 
a  queftion  propounded  belongs 
to  the  Rule  of  Three  Direft,  or  J^^^  to  difccm  wh^ 
to  the  Rule  Inverfc.obferve  the  rrf  5' '1 
direftions  following,  viz.  i .  By  y,f,ij^ 
the  fenfe  and  tenour  ofthequq*         or  by  the  Rs^ic 
ftion  conlider  whether  p^ore  be  invtrf^. 

reqv.ired 
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required  or  lefs ;  that  is ,  whether  the  number 
fought  muft  be  greater  or  lefs  than  the  fecond 
term;  Secondly,  efteeming  the  firft  and  third 
terms  as  extreams  in  refped  of  the  fecond  ,  this 
will  be  a  general  Rule  ;  namely  ,  When  more 
is  required  ,  the  lefler  extream  is  the  Divifor  5 
but  when  lefs  is  required ,  the  greater  cxtreatn 
is  the  Divifor.  Laftly,  the  Divifor  being  found 
out,  it  will  be  apparent  whether  the  Rule  be 
Dired  or  Inverfe ,  for  when  the  Divifor  is  the 
firft  term ,  it  is  a  Rule  Dired  but  whea  the 
Divifor  is  the  third  term ,  the  Rule  is  Inverfe. 
Another  Example  of  the  Rule  Inverfe  may  be 
this:  If  12  Mowers  do  mow  certain  Acres  in 
4  days,  in  what,  time  will  23  Mowers  perform 

the  fame  work?  uinfwer  ^  z 
D.         days,  2  hours,  and  fomewhac 

more.  Here,  the  3  known 
1 2  4 — 23    terms  being  rightly  placed  in 

tthe  Rule ,  will  ftand  as  you 
(2  diiys       fee  in  ^  the*  Example  \  and 
^  fince  it  is  evident  that  23  men 

^  ^    '    will  require  lefs  time  than  12 

2 .  men  to  finifli  the  fame  work 

Z  going  )  the  greater  or  the 

— ^   two  extream  numbers  23 

^  and  1 2  muft  be  the  Divifor ; 

and  becaufe  the  Divifor  23 
ftauds  in  the  third  place,  this  queftion  is  to  be 
wrought  by  the  Rule  Inverfe  wherefore  multi- 
plying the  firft  term  12  by  the  fecond  term4,the 
produft  is  48,which  being  divided  by  the  firft  term 
^3?  the  ^we//r  gives  2  days,  and  there  is  a  re- 
mainder 


f 
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mainderofi  days,  which  being  reduced  to  hours, 
and  thofe  divided  by  23,  the  Quotient  'mW  be  2 
hours,an*d  there  is  yet  a  remainder  of  2  hours  to  be 
fubdivided  into  23  parts,  if  yoa  pleafe  ^  fothat  tha 
fourth  term  foujhr,  or  anfwer  of  the  qucftioa  is  2 
days,  2  hours,  and  fomewhat  more. 

Again,  take  this  for  a  third  Example,  if  I  lend 
niy  Friend  356  pounds  for  one  year  and  35  days 
(  the  year  being  fuppofed  to  conlift  of  355  days  ) 
ho^  long  time  ought  he  to  lend  me  500  pounds  to 
requite  my  courtelie?  ^nfwer^  2^4  days  and  fome- 
what more,  there  being  a  remainder,  to  wit4cp,af- 
ter  the  Divifion  .  is  finiih'd,  as  by  the  fubfequent  o- 
pcratioD  is  manifcft. 

/.        y.         D.  I. 

35^  •  3S  


3^5 
add  35 


5|oo^  1 424.I00  ^2^4  days. 

ir.  The  proof  of  the  Inverfe  Rule  of  Three 
this,  multiply  the  third  term  by 
the  fourth,  then  il  this  Produd  be  c-  'i^^nMofthe 
qual  to  the  Produft  of  the  firlt  term  f.'J.y-.f 
muUiplyed  by  the  fecond,  the  work 
is  true,  otherwife  erroneous  ^  fo  in  the  Exam- 
ple of ;  t  be  fecond  Rule,  the  Produtt  pf  16  and  6 
equal  to  the  Produft  of  8  and  12.    Btit  if  it 

G  happen 
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happen  that  after  the  fourth  term,  or  anfwer  of  the 
queftion/is  found  in  the  fame  denomination  with 
the  fecond  term,  there  is  yet  a  remainder,  fuch 
remainder  muft  be  added  to  the  Produdt  of  the 
thirdj:erm  multiplyed  by  the  fourth,  and  then  the 
fum  muft  be  equal  to  the  Produft  of  the  firft  and 
lecond  terms  (  fuch  fecond  term  being  of  the 
fame  particulate  denomination  with  the  fourth  :) 
fo  in  the  laft  Example,the  fourth  term  is  284  days, 
and  there  remains  400  after  the  divifion  is  finifht, 
this  400  being  added  to  the  Product  of  the  Mul- 
tiplication of  the  third  term  500  by  the  fourth 
term  2  84  gives  142400,  which  is  equal  to  the  Pro- 
duct of  the  firft  term  3  56,  multiplyed  by  the  fecond 
term  400  days. 
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C  H  A*P.  X. 


thedouhk  Golden  Rule  Dire^^  performed 

ly  two  fi^gle  Rules. 


I.  '^T^HE  Compound  Golden  Rule  is,  when 
A    more  than  3  terms  are  propounded. 

,  //.  Under  the  Compound  Golden  Rule,  is  com- 
prehended the  double  Golden  Rule,and  divers  Rules 
of  plural  proportion. 

///.  The  double  Golden  Rule  is,  when  five 
terms  being  propounded,a  fixth  pro- 
T&e  (hiblc  Gol'  portional  unto  them  is  demanded :  as 
^'  in  this  queftion,  if  4  Students  fpend 
19  pounds  in  3  months,  how  much  will  ferve  8  Stu. 
dents  9  months  ?  Or  this,  if  9  Bufhels  of  provender 
ferve  8  Horfes  iz  days,  how  many  days  will  24 
Bulhels  laft  i6Horfes? 

IK  The  five  terms  given  in  this  Rule  confifl  of 
two  parts,  Fiz..  A  fuppofition  ex- 
preded  in  the  three  firft  terms ;  and  a  The  ^ms  into 
demand  propounded  in  the  two  laft  :  ^^^^^^  tmeRule 
So  in  the  firft  Example  of  the  laft  lecUftnZel ' 
Rule,  thii  Claitfe  ( if  four  Students 
fpend  19  pounds  in  3  months)  is  the  fuppofition , 
and  this  (  how  much  will  fervc  8  Students  nine 

G  a  months^ 


88  Tl'^  douhle  Rule  Book  1. 

months)  is  the  demard  :  likevyife  in  the  other 
Example  of  the  fame  Rijle  ,  this  claufe  (if  nine 
Buflicls  of  Provender  ferve  8  Horfes  u  days), 
is  the  fuppofition  ,  and  thi^s  (How  loog,  or  how 
many  days  will  24  Bulhels  laft  16  HorfesJ  is  the 
demand  propounded. 

•  y.  Here  for  ranking  the  terms  propounded  in 

their  due  order,  firft  obferve  amongft 
r/;r  r/^^^or.   ^hc  terms  of  fupppfition,  which  of 

temf.     ^  ^    ^^^^  ^^^^^  ^^^^  denomination 

with  the  term  required  •  then  refer- 

ving  that  term  for  che  fecond  place,  write  the 
other  two  terms  of  fuppofition  one  above  another 
in  the  firft  place  ;  And  laftly,  the  terms  of  demand 
likcwife  one  above  another  in  the  third  place  of 
the  Rule ,  in  fuch  fort  that,  the  uppermoft  may 
have  the  fame  denomination  with  the  uppermoft 
of  thofe  in  the  firft  place.  Example  ,  If  4  Stu- 
dents fpend  19  pounds  in  3  months  ,  how 
much  will  ferve  8  Students  9  months?  Here 
the  three  terms  of  fuppolition  are  4^  19^  ^^d 
3  ,  and  of  thefe  terms  1 9  hath  the  fame  deno- 
mination  with  the  term  required,  Viz..  of  Pounds, 
for  you  arc  to  enquire  l)ow  much  Money  is  re- 
quifite   for   the    maintenance  of  8  Students  9 

moanhs  ;  wherefore  referving  19  for 

4.  19  the  fecond  place  I  write  4  and  3 

3  one  above  another  thus    then  draw- 

ing a  line  upon  the  right  hand  of 
4,1  write  19  in  the  fecond  places  this  done 
the  work  will^  fland  as  in  the  Margent;  Laft  of 
f  ll,  the  terms  of  demand  being  and- 9,  and  8 
having  the  denomination  of  Students,  I  place 
it  in  the  fame  line  with  4  and  19,  and  write  9.^1 

under  * 
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under  it ;  all  this  performed  .the  terms  in  this  que- 
ftion  rank  themfelves  as  followeth  : 

Viz.  Thus^ 

4  ^19  8 

3  9 

Or  thns^ 

3  ip  9 

4      '  8        #  • 

In  like  manner,  if  the  flcond  queftion  of  the 
riiird  Rule  of  this  Chapter  were  proponnfledj  the 
terms  thereof  ought  to  be  difpofed 

ThHS, 

?  12  !6 

9  24 

*         Or  thusy 

9  12  24 

8  \6 

VI.  Queftions  belonging  to  the  double  Golden 
Rale  may  be  refolved  by  two  fingle  Rules  of 
Three,  or  by  the  Golden  Rule  Compound  of  five 
Numbers. 

F I L  When  Queftions  of    The-  Proportions  of  the 

this  natsre  are  refolved  by  two   Jg^^  cr£K'^^^ 
fingle  Rules,  the  proportions  jj^^i,  ^^i^"''  ^ 
are  as  followeth  : 

/.  As  the  uppermofl  term  of  the  firft  place,  is 
to  the  middle  term ;  So  n  the  uppermoft 
term  of  the  lafl:  place  to  a  fourth  -Number. 

G  3     '  //.As 
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//.  As  the  lower  term  of  the  firfl:  place  is  to 
that  fourth  number ;  fo  is  the  lower  term  of  the 
laft  place  to  the  term  required. 

So  in  this*  Example  before  recited , 
^ — ip — 8  ufing  tacitly  the  lower  term  of  the 
3  9   firfl  place  as  a  common  number  in  the 

firfl:  proportion,  thns^ 

I.  If  4  Students  fpend  19  pounds  (in  three 
*  m§nths^  what  will  ferve  8  Students  the  fame 

time  ? 

Or  thiis^  If  4  Students  fpend  19  pounds,  what 
win  8  fpend  ? 

Which  Rule  of  Three  will  be  difcovercd  to  be 
direft  (by  the  third  Rule  of  the  ninth  Chapter 
therefdre  the  fourth  proportional  proceeding  from 
the  faid  three  ^en  numbers  4,  ^9)  and  8  is  38  (by 
the  loth  Rule  of  the  8th  Chapt.  aforegoing  J  Again 
to  find  the  term  required,  ufing  tacitly  the  up^er- 
nioft  term  of  the  third  place  as  a  common  Number 
in  this  lafl:  proportion,//!)'  asfollowetk 

II.  If  in  three  months  38  pounds  are  fpent  (by 
8  Students )  how  much  will  ferve  them  for  9 
months  ? 

Or  thns^  if  3  give  38,  what  will  9  'yield  you  ? 

Which  Rule  of  Three  willlikewifebe  difcovered 
to  be  dired  fby  the  third  Rule  of  the  9th  Chap- 
ter  0  therefore  the  fourth  proportional  piDceeding 
from  the  faid  3  numbers,  3,  38,  and  9  ,  you  fliall 
likewife  find  (by  the  lothRule  of  the  8th  Chapter 
before-recited)  to  be  1 14,  for  38^being  multiplied 
by  9,  the  Produdl  is  342,  which  divided  by  3 
yields  you  in  tiie  Qjiotient  114;  So  that  I  con-  . 
elude  y  if  four  Students  fpend  nineteen  pounds 
in  three  months,  ^14  pounds  will  ferve  8  Stu- 

dents 
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dents  9  months ;  as  you  may  further  obferve  by 
the  Work  following  : 

4  19  8 

-8- 


19- 

8 


■r38i 


.38- 

9 


■9— r  114 


4)  i$i  (  38 
12 


32. 
32 


3  J  34^ 
3 


f  114 


04 

3 


12 
12 


In  like  manner  if  two  finglc  Rules  of  Three  be 
formed  (according  to  the  preceding  7Lh  Rule)  out 
of  the  five  numbers  given  in  the  laft  mentioned 
queftion^  the  fame  being  ranked  according  to  the 
latter  manner  of  orderi-ng  the  faid  numbers  in  the 
fifth  Rule,  each  of  the  faid  two  Rules  of  Thre^  will 
be  a  Rule  direct,  and  the  fame  anfwer  of  the  que- 
ftion,  to  wit  ,114  pounds  will  be  difcovered,  as 
you  may  fee  by  the  fubfcquent  operation. 


3 
4 


19 


8— j  114 


3  ^9    P-W  57 

4—57—8- 

-(  114 

• 

9 

8 

3  J  171  f  57 

4j  455fii4 

•  • 

4 

21 

05 

21 

4 

9               — . 

0 

16 

15 
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VUL  The  double  Golden  Rule  is  cither  Diredl 
or  Inverfe. 

IX.  The  double  Golden  Rule  Direft  is,  when 
both  the  fingle  Rules  do  each  of  them  look  for  a 
^,  ,      ^  ,     fourrh  term  in  a  clire<ft  proportion  : 

The  amble  Gol-      ,     .      ,     ^     ►    i      c        r  \ 

den  Rule  Dire^.  Example  01  ti)e  leventh 

Rule,  where  each  of  the  two  fingle 
RnK s  of  Thr|p  is  a  Rule  Direct. 

For  another  BKamplc  take  this,  if  the  carriage 
of  8  C.  weight  128  miles,  coft  48  fliillings,  for 
how  much  n>ay  I  have  4  C.  weight  carried  32  miles 
alter  the  fame  r'^te?  The  terms  of  this  queftion  ac- 
cording to  the  fifth  Rule  of  this  Chapter,  rank 
themfelves  in  this  order  : 

X28  48 — •  it 

8  4 

Now  taking  tacitly  the  lower  term  of  the  firft 
phce  as  a  common  number,  I  form  the  firft  Rule  of 
Three  according  to  the  feventh  Kulc^  faying^      ^  . 

!♦  If  the  carriage  of  a  certain  weight  ( to  wit, 
8  C.)  128  miles,  will  coft  48  fliillings,  what  will 
the  carriage  of  the  fame  weight  3 1  miles  coft  ? 

Here  it  is  eafie  to  difcern,  that  the  fewer  miles 
any  weight  is  carried,  the  lefs  money  will  pay  for 
the  carriage  of  that  weight  •,  therefore  the  fourth 
dumber  fought  by  the  faid  Rule  of  Three  muft  be  . 
lefs  h^in  the  lecond  number  48 :  And  forafmuch  as 
by  the  third  Rule  of  the  Ninth  Chapterjwhen  lefs  is 
required,  the  greater  extre 11m  (whether  it  be  the 
fi^ft  or  third  number>muft  be  the  Divifor  ;  there- 
fore the  firft  number  128  is  the  Divifor,  and  confe- 
quencly  the  Rule  of  Three  above  propounded  is  a 
Rule  dired,  wherefore  finding  out  the  fourth  nuni- 
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ber  by  the  tenth  Rule  of  the  eighth  Chapter,  to  be 
12  Ihillings^J  proceed  to  the  fecond  proportion, 
and  fay, 

II.  If  the  carriage  of  8  G.  (similes)  coft  12 
fhillings,  bow  much  mult  I  give  to  have  4  C 
carried  the  fame  diftance  / 

And  here  likewife  finding  a  fourth  number  to 
be  "looked  for  in  a  dired  proportion,  I  difcover 
that  fourth,  by  the  faid  tenth  Rule  of  the  eighth 
Chapter,  to  be  6 which  is  the  term  demanded, 
and  the  anfwer  to  the  queftioii  propounded  :  fo 
that  at  laft  I  conclude,  if  the  carriage  of  8  C.  128 
miles  coft48/,  the  carriage  of  4  C.  32  miles  will  * 
cofl:  6 s.  according  to  the  fame  rate :  fee  tha  whole 
Work. 

128-  48  32 


128  4^-      *3i  (12 

96 

128)  1535  (12 
128 


■256 
255 

o 

8  —  12 — 4— (6 
4 

8)    48  (<J 
48 
o 

CHAP. 


94 


The  douhle  Rule 


Book  I. 


CHAR  XI. 


the  Doulle  Golden  Rule  Inverfe^  performed 


TH  E  Double  Golden  Rule  Inverfe  is,  when 
one  of  the  fingle  Rules  looks  for  a  fourth 
the  double  Gol-  term  in  an  inverted  proportion:  As 
den  Rule  In-  the  laft  Example  propounded  in  the 
^'^•f'-  •  fifth  Rule  of  the  laft  Chapter.  For  if 

you  rank  the  terms  of  that  queftion,  according  to 
the  faid  fifth  Rule,  thnsy 


And  then  work  hf  two  fingle  Rules  of  Three  ^ 
formed  according  to  the  feventh  Rule  of  the  laft 
Chapter,  you  Ihall  find  by  the  third  Rule  of  the 
ninth  Chapter,  that  the  firft  of  the  faid  two  Rules 
of  Three  will  be  inverfe,  and  the  latter  diredt  \ 
for  faying,  firft,  if  8  horfes  be  maintained  la  days 
(by  9  bufliels  of  Provender )  how  many  days  will 
1 6  horfes  be  kept  by  To  much  Provender  ?  Here  the 
anfwer  6  days  will  be  found  out  by  the  Rule  of 
Three  inverfe  :  Secondly ,  faying.  If  9  bufhels  of 
Provender  be  eaten  up  ("by  16  horfes)  in  6  days,  in 
how  many  days  will  24  bufhels  be  fpent?  here  the. 
anfwer  \6  days  will  be  found  out  by  the  Rule  of 
Three  direct. 

But  if  you  order  the  given  terms  of  the  fame 


8 
9 


•16 
24 


9 


Chap.  of  Three  Inverfe. 


9  1 2 — — 24 

8  16 

And  then  work  by  two  fingic  Rules  of  Three, 
formed  according  t%the  feventh  Rule  of  the  laft 
Chapter,  you  fhall  find  by  the  third  Rule  of  the 
ninth  Chapter,  that  the  firft  of  the  faid  two  Rules 
of  Three  will  be  Dircfl,  and  the  latter  Invcrfe  ; 
for  faying  firft,  If  9  bufliels  of  provender  will  laft 
12  days  fto  maintains  horfes)  how  many  days 
will  24  bufhels  ferve  the  fame  number  of  horfes 
The  anfwer  32  days  will  be  found  out  by  the  Rulp 
of  Three  direft.  Secondly,  faying,  If  8  horfes  will 
be  maintained  3  2  days  (by  2  4  bufhels  of  Pro  vender^ 
how  long  will  1 6  horfes  be  kept  by  the  fame  quan- 
tity of  Provender?  Here  the  anfwer  t6  days  will 
be  found  out  by  the  Rule  of  Three  direft. 

Wherefore,  whenfoever  a  queftion  belonging  to 
the  double  Ruleofjhree  is  fevered  into  two  fingle 
Rules  of  Three(according  to  the  preceeding  Rules) 
ifoneof  them  happens  to  be  a  Rule  inverfc,  that 
double  Rule  is  called  the  double  Rule  inverfc. 

Now  the  Refolution  of  the  Ql^eftion  propound- 
ed being  ranked  after  the  firft  manner,  is  as  fol- 
low^eth. 


8 


9fi 


the  doulle  Rule 


^ook  I. 


8 

9 


12 


-15 

24 — ( 16 


8 


-12 


15 — (s 


I5)  p5  (5 
5)5 


.  5 


9;  144  r 
9 


54 

54' 


Again,  The  Rcfolution  of  the  fame  queftion,  bc- 
ing^ranked  after  the  lafl;  manner,  is  this. 


o 


24 — (  1 5 
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9  12  24 

8  16— (16 


12  24 — (32 

12 


48 

24 

9  )   288  (32 
17 


18 
18 


8  32  Id — C 

8 


15  )  255  (jtf 


96 
96 


So  that  at  lafl:  I  fay  if  9  Bufliels  of  Provender 
ferve  8  Horfes  12  days ,  24  Bufliels  will  laft  i5 
Horfes  \6  days ,  which  is  the  refolation  of  the 
Queftion  propounded. 

CHAP* 
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CHAR  XII. 

The  Golden  Rule  compounded  of  five 

Numters. 

J.  '  I  'H  E  Golden  Rule  compound  of  five  num- 
^  bers  is.when  the  terms  being  ranked^as  be- 
fore, inftead  of  the  double  terms  vve  ufe  their  pro- 
duds,  and  then  proceed  to  find  the  term  required 
by  one  fingle  Rule  of  Three. 

//.  Here  when  the  Qucftion  propounded  ought 

to  be  performed  by  the  double  Rule 
^kcZnn^  direa,  „,ultiplying  the  terms  of  the 
offnje  num-  P^^ce ,  the  one  by  the  other, 

bers  performed  take  their  produdl  for  the  firft 
by  one  fingle  term,  the  middle  number  for  the  fe- 
Rule  direa.      ^^^^^  produdl  of  the  two 

laft  terms  for  the  third  term  ^  this  done  having 
found  by  the  Rule  of  Three  direft,  a  fourth  pro- 
portional unto  thofe  three,  that  fourth  term  fo 
found  is  the  number  you  look  for :  fo  this  que- 
"Ition  being  again  propounded,  If  4  Students  fpend 
19/.  in  3  months,  how  much  will  ferve  8  Students 
9  months  ?  and  the  terms  thereof  being  ranked 
as  before,  viz..  thus^ 

4  1 9  8 

3  9 

The  produ<5t  of  4  multiplycd  by  3  is  i±,and  the 
produd  of  8  multiplycd  by  9  is  72  ^  wherefore  % 
/iy,  As  12  to  19,  fQ  72  to  the  term  required,which 
I  find  by  the  fingle  Rule  of  Three  direft  to  be  1 14, 

S6 
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So  that  if  4  Students  fpend  19/.  in  three  months 
114/.  will  be  requifite  for  the  raaintenancc  of 
8  Students  p  months  i  fee  the  whole  operation,  ms 
foUowethy 

4  ip  8 

3  9— rii4 


12  .  "}X 

648 

7» 


12)1368 (  114 
12 


16 
12 


48 
48 


o 

In  like  manner  this  being  the  Quellion  as  before 
fin  the  lafl:  Rule  of  the  tenth  Chapter)  if  the  car- 
riage of  8  C.  128  miles,  coft  48  what  will  the 
carriage  of  4  C.  32,  miles  ftand  me  in  ?  the  Anfwcr 
thereunto  will  be  6  s.  as  appears  by  the  Work. 


128-r-r- 
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1  ?.  o— ^ 

4^ 

32 

o 
o 

4 

1024 

38+ 

128 

96 

48 

1024)  6144  (  6  Shillings 
6144  • 


o 

///.  Wheji  the  Queftion  propounded  ought  to 

be  relolvcd  by  the  double  Rule  In- 
rbe  Golden  bmIc  verfe,  having  multiplyed  the  double 
.compound  of  five  terms  acrofs,  that  is,  the  uppermoft 

%gle  Rnte  di^  o{  the  laft,  and  the  uppermolt  of  the 
nli  or  Inverfje.    laft  place  by  the  lower  of  the  firfl:, 

write  each  product  under  the  tower 
term  by  which  it  is  produced :  and  then  if  the  In- 
verfe  proportion  be  found  in  the  uppermoft  line, 
ufing  thofe  products  as  finglc  terms,  proceed  to 
find  the  terra  required  by  the  fingle  Rule  of  Three 
diredt :  But  in  cafe  you  find  the  Inverfe  propor- 
tion in  the  lower  line,  perform  the  Work  by  the 
fingle  Rule  of  Three  Inverfe. 

So  in  the  Example  above-mentioned,  if  9  bufhels 
of  Provender  ferve  8  horfes  12  davs,   how  long 

will  24bulhels  laft  16  horfes?  Here 
8 — 12 — \6  if  you  rank  the  terms  thns^  you  fliall 
9  24   find  the  Inverfe  proportion  in  the 

firft  line,  as  is  obfer\red  in  the  laft 
Chapter:  And  tljerefore  having  fubfcribed  the 

produfts 
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produfts  according  to  the  diredtion  given  you  in 
this  Rule,  I  proceed  to  fatisfie  the  demand  of  this 
qaeftion  by  the  fingle  Rule  of  Three  dircft,  as  ap- 
pears by  the  Work  following. 

8  .12  15 

24— r  16 


191 
12 


384 
192 


144)  2304  (itf 
144 


864 
854 


o 

But  the  terms  of  this  Queftion  being  ranked 
thusy  the  Inverfe  proportion  is 

found  in  the  lower  line,  as  you   p  1 2  24 

may  obfcrve  likewife  by  the  lafl:  8  16 
Chapter:wli«reupon  in  this  cafe^ 
to  refolve  the  Queftion,  I  proceed  by  the  Cngle 
Rule  of  Three  Inverfe  ,  as  appears  by  the  Work 
hereunto  annexed ;  howfoever  therefore  you  work 
the  Queftion,  you  ftiall  find  the  term  required  to 
be  15  i  fo  that  at  laft  I  conclude  ,  as  before  in  the 
laft  Chapter ,  If  9  bufliels  of  Provender  ferve  8 
horfes  12  days,  24  bufhels  will  laft  16  horfcs  16 
days. 


9 


144 
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p  12  -24 

8  16 — C 16 


192  144 
12 


384 
192 


144)  2304  (  16 
144 


854 

8<f4 
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CHAP.  XIIL 

the  Rule  of  Fellow/hip. 

/.  ^TpHE  Rules  of  plural  Proportion  are  thofe^ 
X   by  which  we  refolve  Queftions,  that  arc 
difcoverable  by  more  goldea  Rules 
Rules  of  plural   ^i^^Ln  oije ,  and  yet  cannot  be  perfor- 

Fropormn.         ^^^^      ^j^^  ^^^^^^  ^^^^^^  j^^j^  ^^^^ 

tioned  before  in  the  three  laft  Chapters.  Of  thcfe 
Rules  there  are  divers  kinds  and  varieties^according 
to  the  naturC'Of  the  Qiieftion  propounded ;  for  here 
the  terms  given  are  foraetimes  four^  fometimes  five, 
fometimes  more,  and  the  terras  required  fomedmes 
more  than  one,  &c. 

II. 
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//.  Two  particular  Rules  of  plural  proportioii 
arc  thefe,  the  Rule  of  Fellowlhip,  and  the  Rule 
of  Alligation. 

///.  The  Rule  of  Fellowlhip  is  that,  by  which 
in  accompts  araongft  divers  men  (cbeir 
feveral  ftocks  together  with  the  whole  ^'f  "f 
gain  or  lofs  being  propounded.)  the 
gain  or  lofs  of  each  particular  man  may  be  difco- 
vered  :  As  in  this  Example,  ^and  B  were  IJiarers 
m  a  parcel  of  Merchandize,  in  the  purchace  of 
which  A  laid  out  7  /.  and  B  w  I.  and  they  having 
fold  this  Commodity^  find  that  their  clear  gains 
amount  to  54      Now  here  the  Queftion  to  be 
refolved  by  this  Rule  is,  what  part  of  that  54  /. 
accrews  to  ^,  and  what  to  5,  according  to  the 
rate  of  the  feveral  fnms  or  ftocks  which  they  ad- 
ventured /  Again,  A,  B,  and  C,  fraight  a  Ship 
Iromthe  C Manes  fox  England^  with  laSTitnsof 
Wine,  of  which  >^  had  48,  B  35,  and  C  24,  the 
Manners  meeting  with  a  ftorm  ac  Sea,  were  con- 
ftrained  for  the  fafety  of  their  lives,to  calt  45  Turi 
thereof  over-board  ;  here  the  Queftion  to  be  re- 
folved is,  How  many  of  the  45  Tun  each  particu- 
lar Merchant  hath  loft,  according  to  the  rate  of  his 
Adventure? 

IF.  The  Rule  of  Fellowlhip  is  either  fingle  or 
double. 

5^-  T'he  linglcRiik  is,  when  the  ftocks  oropoun - 
ded  do  continue  in  the  Adventure  (  or  common 
Bank;  equdl  times, to  wit,  one  ftock  as  long  time 
as  another. 

//.  In  the  fingle  Rule  of  Fellow- 

fbip,t3ke  tile  total  of  allthe  ftocks  for  tov^^kt'^ 
the  ficft  term,  the  whole  gain  or  iofs , 

Ha  f(jy 
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for  the  fecond,  and  the  particular  ftocks  for  the 
third  terms  ^  this  done ,   repeating  the  Rule  of 
Three  fo  often,  as  there  are  particular  ftocks  in 
the  Queftion ,  the  fourth  terms  produced  upoa 
thofe  feveral  operations,  are  the  refpedtive  gains 
or  lofTes  of  thofe  particular  ftocks  propounded :  So 
in  the  firft  Example  above-mentioned  7  /.  and  1 1  /. 
arc  the  ftocks  propounded,  whofe  total  is  18/. 
which^  I  take  for  the  firft  term  :  Again,  54  s.  the 
common  gain,  is  the  fecond  terra,  and  7  /.  the 
firft  particular  ftock,  is  the  third  term  of  the  firft 
proportion    whereupon  I  fay,  as  18 /.to 54 ^-  fo 
7  /.  to  another  number,  which  by  the  direft  Rule 
of  Three  i  find  to  be  21  s.  viz..  the  part  of  the  gain 
due  to      that  expended  j:he  7  /.  ftock.   Then  for 
the  fecond  proportion,  I  fay,  as  18  /.  to  54/.  fo 
1 1  /.  to  another  number,  which  I  likewife  find  by 
the  Rule  of  Three  dircft  to  b^3  3  s.  viz..  the  part 
of  the  gain  due  to  5,  for  his  1 1  /.  ftock. 


21 

•33 


0 

Again,  in  the  other  premifed  Example,  the  par- 
ticular lofs  that  happens  to  is  20  Tun,  to -8  1 5, 
and  to  C  I  o  Tun. 


-      ■  2Q 

108  4S  15 

—10 

Vlh  The  double  Rule  of  Fellowlhip 
2.  D(?«Wft    is ,  when  the  ftocks  propounded  arc 
double  numbers,  vHt  when  each  ftock 
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hath  relation  to  a  particHlar  time :  Example,  A% 
and  C,  hold  a  pafture  in  common,  for  which 
they  pay  45  /.  ftr  annum.  In  this  Pafture  A  had  24 
Oxen  went  32  days>  B  had  12  there  48  days,  and 
C  fed  i(S  Oxen  there  24  days  i  now  the  Qpeltion 
to  be  refolved  by  this  Rule  is,what  part  each  of  thefc 
Tenants  ought  to  pay  of  the  45  /.  rent  ?  and  here 
you  may  obf^rve^ihzt  the  flocks  propounded  are  don^ 
hie  numbers,  viz..  each  flock  of  Oxen  hath  reference 
to  a  jjartknlar  time;  for  the  refpedive  flock  of  A  is 
24  Oxen,  and  its  particnUr timG  is  32  days  again, 
the  flock  of  B  is  12  Oxen,  and  the  rf/pffl/x/e  time 
is  48  days  i  And  laftly,  the  flock  of  C  is  1 6  Oxen, 
and.  its  peculiar  time  is  24 days,  which  as  you  fee  arc 
double  numbers. 

nil.  In  the  double  Rule  of  Fellovvfhip,  mul- 
tiply eich  particular  llock  by  its  refpe- 
dive time,  and  t^e  the  total  of  their 
Produds  for  the  nrfl  term,  the  whole 
gain  or  lofs  for  the  fecond,  and 
the  faid  particular  Produds  of  the  double  num- 
bers for  the  third  term  :  This  done,  repeating,  as 
before  the  Rule  of  Three,  fo  often  as  there  are 
Produds  of  the  double  numbers  5  the  fourth  terms 
produced  upon  thofe  feveral  operations,  are  the 
numbers  you  look  for  :  So  in  the  Example  of  the 
lafl  Rule,  the  Produd  of  24  and  32  is  768,  the 
Produd  of  12  and  48  is  575,  and  the  Produd  of 
16  and  24  is  384,  the  fum  of  thefe  Produds  is 
1728,  which  is  the  firfl  term  in  the  Quefl:ion,th(  n 
45/.  the  rent,  is  the  fecond  term,  and  768  the 
firft  Produd,  is  the  third  term  of  the  firfl  pro- 
portion.  Wherefore  1  fay,  as  1728  to  45  A  fa 
768  to  another  number,  which  I  find  by  the  di- 

H  3  red 
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re(ft  Rule  of  Three  to  be  20/.  viz..  the  part  of  the 
Rciic  that  A  ought  to  pay  :  Then  for  the  fecond 
proportion  /  fay^  as  1728  to  45  /.  fo  575  to  15  /. 
which  is  tlie  part  th:^t  B  ought  to  fay :  And  laftly, 
9s  1728  to  45/.  {038410  10  L  viz.  the  part  that  C 


A  fecond  Ex^ample  of  the  eighth  Rule.  Three 
Merchants,  and  C  enter  Partnerlhip,  and  a- 

gree  to  continue  in  a  joint  Adventure  16  months  j 
W  puts  into  the  common  Hock  at  the  beginning  of 
th'c  faid  Term  100  pounds,  at  8  months  end  he 
takes  out  40  pounds,  and  4  months  after  fuch  ta- 
lking out  he  puts  in  140  poands.  B  puts  in  at  firfl 
200  pounds,  at  6  months  end  he  puts  in  50  pounds 
more,  and  4  months  after  the  putting  in  of  the 
50  poands,  he  takes  out  100  pound?.  C  puts  in  at 
firll  1 50  pounds,  at  4  months  end  he  takes  out 
50  pounds,  and  8  mpnths  after  fuch  taking  out 
puts  in  10:5  pounds.   Now  at  the  end  of  the  faid 
16  months,  they  had  gained  357  pounds,  the  Que- 
ftion  is  hpw  much  of  the  faid  giin  belongs  to  each 
Mer<:hant  for  his  fhare. 

In  Queftions  of  this  N3ture,two  things  are  prin- 
cipally to  beobferved.  i.  The  whole  time  of  Part- 
ncrfhip.  2.  The  refpeftive  time  belonging  to  each 
man  s  particular  ftock  ^  fo  here,  it  is  evident  that 
the  whole  time  is  16  months,  and  the  particular 
Itocks  and  times  belonging  to  each  Merchant  will  • 
be  as  followeth,  viz. 

*  '  ^  *-m  1^ 


758^ 

576>1728  r45 


^Had 
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A  l.ad  loo  /.  in  the  common  ftock  for  80 
months,  therefore  i  oo  multiplied  by  8  pro->  800 

diKcth  — — '-^  — \ — -     ;  ~^ 

vMfo  60/.  for  4  nionthsjthercfore  (5om«l-7 

tipl'cd  by  4  produceth  —S 

Alfo  2CO/.  for  4  months,  therefore  200I  g^^, 

mnlti  plied  by  4  prodnceth  -S  ._ 

The  total  of  the  produ(asof  money  and^^^g^^ 

time  for  A^\%  •  — ^  J 

B.  had  200  /.  in  the  common  ftock  for  6  > 
months,  therefore  200  multiplied  by  i5  pro- >  1200 

duceth  ;  ;  \" 

Alfo  250/.  for  4  months,  therefore  250?  ^^^^ 

multiplied  by  4  produceth  S 

Alfo  1 50  /.  for  6  months,  therefore  1 50  / 

multiplied  by  6  produceth  -S    ^  • 

The  total  of  the  products  of  money  and  l.-^^ 

time  for  5,  is  ■        ~'  ^ 

I 

C  had  I  $0  /.  in  the  common  ftock  for  4' 
months,  therefore  1 50  multiplied  by  4  pro-  >  600 

duceth— —  : — - —     ;  'f 

Alfo  100/.  for  8  months,  therefore  .1 00  / 

multiplied  by  8  produceth  T 

Alfo  200/.  for  4  mdnths,  therefore  zco  7  g^^^ 

multiplied  by  4  protluceth —  -~~~A 

The  total  of  the  produfts  of  money  and 

time  for  C,  is  '  '  A 

Then  adding  the  faid  three  totals  together,  to 
wit,  1 840,3 1 00  and  22oo,the  fum  is  7 1 40,whereforc 
proceeding  as  in  thel^ft:  ExaiHple,  I  fay  by  the  Rule 
of  three  direft,  as  7I40  is  to  the  total  gam  357 

H  4  pounds j 
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pounds  i  fo  is  1840  to  92  pounds  the  ^ain  of  Ai 
again,  As  7140  is  to  357  i  fo  is  31C0  to  155  the 
gain  of  B  :  Laftly,  as  71 40  is  to  357  ;  fo  is  iioo 
to  110  the  gain  ofC. 

/X  The  Rule  of  fellow(hip  is  proved 
The  proof,  by  addition  of  the  terms  required,  whofe 
fum  ought  to  be  equal  to  the  fecond  terra 
in  the  Queftion,  othcrwife  the  whole  Work  is  er- 
roneous :  fo  in  the  firft  Example  of  the  fixth  Rule 
afore-going,  lis.  and  33/.  being  added  together 
arc  equal  to  54  /.  the  fecond  term  in  that  Queftion. 
likcwife  in  the  lafl:  Example  of  the  fame  Rule,  as 
alfo  in  the  firft  Example  ot  the  laft  Rule,  the  fnm  of 
20, 1 5,  and  1O5  the  terms  required,  are  equal  to  45, 
the  fecond  term  propounded. 

HF   ■   '  
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The  Rule  of  Alligation. 

J'  'TpHE  Rule  of  Alligation  is  that,  by  which  we 
JL   refolve  Queftions,  that  concern  the  mixing 
of  divers  fimples  together.  * 

//.  Alligation  is  either  Medial  or  Alternate. 
///.  Alligation  Medial  is,  ^when  having  the  fe- 
AUkation  ^^^^^  quantities  and  rates  of  divers 
Medial,    fin^ples  propounded  ,  we  difcover  the 
mean  rate  of  a  mixture  compounded 
of  thofe  .  fimples.    So  10  bufhels  of  wheat  at  4  /. 
or  ('which  is  all  one;  48  d.  the  bufhel  j  40  bufhel^ 
.of  Rye  at  3/.  or  ^6  d.  the  bufhel  j  and  50  buOiels 
pf  Early  at  i/.  ox  ij^d.  the  bulheli  being  mixed 

with 

m 

\ 
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with  20  bulhcls  ofOaft  at  iid.  the bulhel,thc Rule 

of  Alligation  medial  fheweth  you  the  mean  price  of 

that  millling.  ^^ftt^ 

*  /r.  In  Alligation  niedial^JIrft   The  operations 

fum  the  given  quantities,  then  find  "^^^f^jVl^^"^^' 

the  total  value  of  all  the  fimplcs  :  this 

done,  the  proportion  will  be  as  fol- 

loweth. 

As  the  fum  of  the  quantities  is  to  the  total  value 

of  the  fimpks  : 
So  is  any  part  of  the  mijctnrc  propounded  to 

the  required  mean  rate  or  price  of  that 
p^rt. 

Repeating  again  the  premifcd  Example  of  the 
third  Rule,  I  demand  how  much  onei|Jjilhel  of  that 
miftlingjis  worth  ?  Now  the  fum  of  10, 40,  50, 20 
(the  given  quantities)  is  120  bufliels,and  the  value 
of  the  iQ  Bufhcls  of  Wheat  at  48  d.  the  bulhcl  a- 
mounts  to  480^/.  for  48  being  multiplyedby  10 
the  produft  is  480  :  Again,  the  value  of  the  40  bu- 
fhcls of  Rye  at  36  d.  the  bulhel,  is  1440  d.  The 
value  of  the  50  bufhels  of  Barley  at  24  d.  the  bufhel 
is  1200  d.  And  the  value  of  20  bufhels  of  Oats  at 
1 2  d.  the  buftel  is  240  d.  All  thefe  values  being 
added  together,  their  total  is  ^z6o  d.  1  fay  then 
ty  the  Rule  of  c  Direul^  if  \'/o  bufhels  give 
3360^.  what  will  1  bufhel  yield  ?  The  Rule  prc- 
fently  anfwers  me  28^.  whereupon  1  conclude, that 
a  bulhel  of  chat  Miflling  may  be  afforded  for  28  d. 
that  is,  2  s.  j\.d.  which  is  the  refolution  of  the 
QjieJUon  frofOH'/ided. 


1 10-^  3  3  60  1  28 

In- 
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.In  like  manner  if  it  be  demanded  what  8  Bafhels 
or  a  Quarter  of  t^||Mi(Uing  is  worth,  the  ^nfwer 

being  divided  by  12.  and  by 


will  be  224  J.  w 
that  means  rcdu' 


thto Jln/tw^Sy  is  1 8  J.  8  ^. 


120 


-33<Jo 


-8- 


•224 


K  In  utilisation  Medial^  the  trial  of  the  Work 
is  by  comparing  the  total  value  of  the 
The  Pmf.    feveral  Simples  with  the  value  of  the 
whole  mixtilre  :  For  when  thofe  fums  ac- 
cord, the  operation  isperfcft  j  So  in  the  firft  Exam- 
pie  of  the  laft:  Rule. 


fio  Bn^s  of  Wheat  at  4/.  the 
Bufhel  is 


/.  /. 

•2 — d- 


-^0 


40  Bufhels  of  Rye  at  is.  the 
Balhel  is 


^  ;  50  Bufhels  of  Barley  at  2  s.  the 
Bufhel  is- 


And  20  Bufhels  of  Oats  at  12  ^. 
the  Bufhel  is  


All  which  amount  tOr 


1 4 — o — o 


which  is  likewife  the  value  of  120  Bafhels 
at  28     or  2  /.  4  d.  the  Bufhel  ,  for  that  alfo 
amounts  to  14/- 

n.  yllligmon  jiltervate  is,  when  having  the  fe- 
veral rates  of  divers  Simples  given^we  dif- 
AUig^tthn    cover  fuch  quantities  of  them,  as  are  nc- 
Ajerrme.   ^^(j^^y      j^ake  a  mixtilre,  which  may 
bear  a  certain  rate  propounded. 

Example:  A  mawi  being  determined  to  mix  10 
Bufhels  of  Wheat  at  4/,  or  48  d.  the  Bufhel,  with 

Rye 
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Rye  of  3  J.  or  35^.  the  Bufhel,  wich  Barley  of 
2  s.  or  24  ^.  the  Biifhe),  and  with  Oats  of  i  s.  or 
12  ^.  the  Bufliel,  the  Rnlc  oi ^jillirramn  jilternate 
will  difcover  unto  you  ho/;  much  Rye,  how  much 
Barley,  and  how  much  Oats  he  ought  to  add  unto 
the  10  Biifhels  of  Wheat  j  in  fuch  fort  that  the 
mixture  of  them  altogether  may  bear  a  certain 
rate  or  price  propounded. 

•  FlI.  In  Queftions  of  j4lligatiori  Alternate^  you 
muft  rank  the  terms  in  fuch  fort,  that 
the  given  rate  of  the  mixture  may  rcpre-  -^^^f  .^^^^l 
fent  the  root,  and  the  feveral  rates  of  HeVefms. 
the  Simples  may  ftand  as  branches  if 
fuing  from  that  root :  So  the  Example  of  thelaft 
Rule  being  propounded  ,  1  demand  how  much 
Rye,  Barley,  and  Oats,  ought  to  be  added  to  the 
10  Bufhels  of  Wheat,  that  the  mixture  of  all  to- 
gether may  bear  the  rate  or  price  of  iSd.  or  2\ 
^J.  theBulhel:  And  therefore  drawinr^a  line  of 
connexion,  I  place  28^.  the  given  rate  of  the  mix- 
ture, upon  the  left  hand  thereof,  by  it  felf,  re- 
prefenting  the  Foot^  andlikcwifc  write 
the  other  rates  propounded,  vU.  48  d.  C^^ 
36  d.  24  ^i.  and  iid.  one  above  ano-  -,0^^^ 
therupon  the  right  hand  of  that  line  ^  "^24 
pf  Connexion,  which  rates  arc  con-  (^iz 
ceived  to  i/Tue  from  28^.  as  branches 
fio.Ti  the  ^co/,  the  fabrick  hereof  appears  plainly  in 
the  Margenr. 

Fill.  Having  ranked  the  terms  in  their  due 
order,  link  the  branches  together  by 
certain  Arks,  in  fuch  fort,  that  one  /^^V/wjT'' 
that  is  greater  than  the  Root  or  rate 
pf  the  mixture,  may  always  be  conpled  with  ano- 
ther 
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ther  that  is  Icfs  thaa  the  fame :  So  in  the  prcmifed 
Example^  48  may  be  linked  with  ix,  and  35  with 
24,  or  otherwife,48  may  be  coupled  with  24,  and 
36  with  1 2,  and  then  the  Work  will  Hand 


IX.  Having  alligatcd  the  branches ,  and  found 

the  differences  betwixt  them  and  the 
H)r9to  order  the  Root,  Write  the  differences  of  each 
differences.        branch  juft  againft  his  refpedive 

yoke-fellow.  So  the  branches  of  the 
example  aforegoing  being  linked  afterthe  firft  man- 
ner, and  the  difference  between  28  and 48  (by the 
third  or  fourth  Rule  of  the  fourth  Chapter  of 
this  Book)  being  20,  I  pUce  20  juft  againH:  12, 
the  refpedive  yoke-fellow  of  48.  Again,  16  be- 
ing tht  difference  betwixt  28  and  12,  I  write  it 
juft  againft  48.   In  like  manner  8  being  the  diffe- 

between  28  and  36,  I 
WS'-^v     h6  place  it  right  againft  24. 
28<^^"^  /      ^  And  laftly,  4  the  difference 
S24  ^}      8  betwixt  28  and  24,  1  write 
(5 1 2  1 20  juft  againft  35  :  in  the  end 

the  whole  Fabrkk^oi  the 
Work  (  as  the  branches  are  thus  linked)  will  ftand 
as  in  the  Exampk. 


But 
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But  the  branches  being  linked  after  the  other 
manner,  the  Work  will  be  thus  difpofed  : 


For  in  this  cafe  48  hath  24  for  his  yoke-felIow,and 
the  refpeftive  Comtrado  of  3^  is  iij  and  here  the  in- 
terchangeable placing  of  the  Mfference(Bs  in  the  pre- 
mifed  Examples^  is  that  which  is  more  particularly 
termed  Alternation. 

X,  When  one  branch  is  linked  to  divers  other 

branches,  and  not  to  one  alone,  the  diferences 

ought  to  be  as  often  tranfcribed,  as  it  is  fo  diverdy 

linked.    So  in  the  premifed  Example,  you  may  (if 

you  pleafe  j  conceive  12  to  be  coupled  both  with 

48  and  36  i  likewife  24  may  be  conceived  to  be 

linked  with  the  fame  48  and  36    wherefore  the 

dijference  betwixt  28  and  12  being  i5,  I  write  ic 

both  juft  againfl:  48  and  35 :  In  like  manner  the 

difference  between  28  and  24  being  4,  I  write  it 

likewife  over  againft  the  fame  numbers  48  and  36. 

Again,  20  being  the  difference  betwixt  28  and  48, 

I  place  it  juft  againft  24 

and  1 2  J  and  8  being  the 

difference  between  28  and 

35,1  write  it  likewife  over. 

againft  the  fame  numbers 

24  and  12  :  All  this  per-- 

formed,  the  whole  frame  of  the  Work  will  ftand  as 

in  the  Margem. 

2.  Take  this  for  another  Example :  It  is  requi- 
red 


15. 

4- 

16. 

20. 

8. 

^12 

20. 

8. 
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red  to  mix  lo  Bnfhcis  of  Wheat  at  ^%d.  the  bufhel 
with  Rye  of  36^.  the  buftKl,  with  Barley  of  2^  J. 
the  bufhel  J  and  withOacs  of  12^/.  the  bufliel,  and 
the  Queftion  now  is,  How  much  Rye,  Barley^ 
and  Oats  ought  to  be  added  to  the  10  bufhels  of 
Wheat,  that  the  entire  mixture  may  be  afforded 
at  16  d.  the  bulhel  ?  Here  the  branches  of  this  Que- 
ftion ( according  to  the  eighth  Rule  of  this  Chapter) 
ought  to  be  linked  thus^ 


And  as  for  the  ALterfiation  of  the  difFei'ences  it 
is  evident  (  by  the  prefent  Rule  )  thac  the  diffe- 
rence between  16  and  12  being  4,ought  to  be  thrice 
tranfcribed, -u'k.  firit  jufl  againft  48,  thenagainft 
35,  and  laitof  all  againft  24.  Again,  32  the  dif- 
ference betwixt  16  and  48,  as  alfo  20  the  diffe- 
rence between  itfands^i  2nd  laftly,  8  the  diffe- 
rence betwixt  16  and  24,  ought  all  to  be  placed  jiift 
tagainftii. ' 


3.  I  determining  to  mix  10  bufhels  of  Wheat  at 
4S  d.  the  bufhel,  with  Rye  of  36  d,  the  bufhel, 
wjth  Barley  of  2^  d.  the  bufhel,  and  with  Oats 

of 
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of  i2d.  the  Buihcl, dellre  to  know  bow  much  of  ' 
each  I  ought  to  take,  that  I  might  afford  the  whole 
mixture  at  40    the  bufliel  .•  Here  the  whole  Work 
being  ordered  according  to  the  Rules  aforegoing, 
it  will  ft  and  as  follaxveth. 


itf.  28. 


4- 
8. 

8. 

8. 


4.  A  man  intending  to  mix  10  bulhcls  of  Wheat 
at  48^,  the  bufhel ,  with  Rye  of  36V/.  the  bulhel 
with  Barley  of  2^d.  the  bulhel,  with  Peafeof  \6d^ 
the  Bulhel, and  with  Oats  of  iid,  the bufhcl, de- 
fires  to  know  how  much  Rye,  Barley,  Peafe,  and 
Oats  he  ought  to  add  to  the  i  o  bufliels  of  Wheat^ 
that  the  whole  mafsof  Corn  fo  mLved  might  be 
afforded  at  20  d.  the  buOiel.  This  QHefiion  being 
thus  propounded,  the  terms  thereof  (by  the  Rules 
aforegoing)  may  be  Alligated^  ajad  the  differences 
pf  the  terms  Alternated^  zsfolloweth. 


4- 

4*  8« 
28.  16.  4, 

4- 


5.  Lallly,  A  Qoldfmith  hath  fomcGold  of  24. 
CareHs^  other  of  2 1  CareUs^  and  other  fome  of  i  o 
CareHs  fine ,  which  he  would  fo  mix  with  Alloy ^ 
tl?at  1 9^  Ounces  of  the  entire  mxtme  might  bear 
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J  7  CartUs  fine-^  now  the  ihufiion  is,  how  much  of 
each  fort,  as  alfo  how  much  jMloy  he  mull  take  to 
,  accomplifli  his   dcfire?  Before  you 

^e^aniVhat  ^^^^  uudcrftand  this  Qu^fiion^  it 
Alloj\s.^      will  be  necefTary  to  explain  what  a 

Cared  fine^  and  what  Alloy  isr^  the 
Mint-Mafters  and  Goldfmiths  to  diftinguifti  the 
different  finenefs  of  Gold,  cfteem  an  entire  ounce 
to  contain  2+  Carets  ^  and  one  ounce  of  Gold 
that  being  tryed  in  the  fire  lofeth  nothing  of  the 
vreight,  is  faid  to  be  24  CarcSls  fine  :  again,  the 
ounce  that  being  tryed  lofeth  one  four  and  twen- 
tieth part  of  the  weight,  is  faid  to  be  23  CareSls 
fine  :  In  like  manner  that  which  lofeth  two  four 
and  twentieth  parts  of  the  ounce,  is  cfteemed  to 
be  22  Careils  fine^  and  fo  confequently  of  the 
reft  :  And  as^for  Alloy^  it  is  filver,  copper,  or  fomc 
other  bafer  metal,  vyith  which  the  Goldfmiths  ufe 
to  mix  their  Gold,  to  the  intent  they  may  mode- 
rate, or  abate  the  finenefs  thereof    Here  you 
may  alfo  obferve,  that  as  the  finenefs  of  Gold  is  mea- 
fured  by  CareSls^^o  is  ihcfinenefs  of  Silvtr  eftimated 
by  OHntes :  In  fuch  fort,  that  a  poHf7d  of  S/Vt^er  which 
being  tryed  a  certain  time  in  the  fire,  lofeth  no- 
thing of  the  weight ^  is  faid  to  be  12  ourtces  fine  : 
But  a  pounJy  that  being  tryed  lofeth  fomewbat  of 
the  vreighr^  is  faid  to  be  the  remainder  of  the  wa^ht 
fine.   Example ;  a  fonnd  of  Silver^  that  lofeth  in  the 
fire  one  OHf^ce  Sp^  is  eftimated  to  be  10  of^^jcvs  \2p. 
fine  ;  and  thap  which  lofeth  2  omces  8  p.  10  grains^ 
is  faid  to  be  9  ounces  1 1  p.  i  ^ grains  fine^  &c.  Now 
to  rank  the  terms  of  the  lall  mentioned  Q^icfUon^ 
as  alfo  the  differences  of  the  terms  in  their  due  or- 
der, becaufe  the  three  given  branches  ( ^-i^.  24 


^^^^ 
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Care£is^  2i  CareHs^  and  19  Carets)  are  all  greater 
than  17  Carets  the  root  or  rate  of  the  mixtHre*  I 
add  o  as  another  branch ,  which  I  conceive  to  be 
lefs  than  the  root^  and  then  proceed  as  in  the  for- 
mer operations  ;  the  whole of  the  Worki« 
exprelFed  here,  as  folio weth. 


XL  When  in  one  and  the  &ne  line  there  arc 
found  more  differences  than  on^  add 
them  together^and  write  the  fum  juft        to  add  the 
againft  the  fame  differences  before  differences. 
a  ftraight  line  drawn  towards  the 
right  hand  of  the  Work. 

So  the  firft  Example  of  the  laft  Rule  being  pro^ 
pounded,  the  fum  of  1 5  and  4  (the  differences 
placed  juft  againft  the  firft  branch^  being  20,  I 
write  it  over  againft  the  fame  differences,  before 
the  new  line  drawn  upon  the  right  hand  of  the 
Work,  and  fo  confequently  the  reft  in  their  due 
order ,  as  appears  by  the  Example  hereunto  aii^ 
nexed. 


28 


48^ 

116.  4!  • 

2d 

V  n-  4- 

20 

1    20.  8. 

28 
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28 

IZ 
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In  like  manner  the  lafl:  Example  of  the  laft  Rule 
being  offered,  the  whole  Fabrick  of  the  Work  will 
ftand,  as  foUoweth : 


17 


17 

[>7 

17 

17 

17  j 

17 

7.4.  2- 
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XII.  Alligation  Alternate  Is,  either  Partial 
or  Total. 

XIII,  Alternation  Partial  is,  when  having  thp 

feveral  rates  of  divers  Simples,  and  the 
FartiaU^^   quantity  of  one  of  them  given,we  difco- 

ver  the  feveral  quantities  of  the  reft,  in 
fuch  fort  that  a  mixture  of  thofe  Simples  being 
made  according  to  the  quantity  given,and  the  quan- 
tities fo  found,  that  mixture  may  bear  a  certain  rate 
pFopounded  :  Of  this  kind  is  the  Example  of  the 
iixth  Rule,  as  alfo  all  the  Examples  of  the  tenth 
Rule  except  the  laft. 

The  Proportions  1^  Queftions  of  Altema- 

nfid  in  this   tion  Partial,  the  proportion  is  as  fol- 

loweth. 

As  the  difference  annexed  to  the  firft  branch  is 
to  the  feveral  differences  of  the  reft : 

So  is  the  quantity  propounded  to  the  feveral 
quantities  required. 

So  the  Example  of  the  fixth,  and  feventh  Rules 
of  this  Chapter  being  again  repeated^  and  the 
terms  thereof,  as  alfo  the  differences  of  the  terms 
being  ordered  after  the  firft  manner  ((hewed  you 
in  the  ninth  Rule  aforegoing)  it  is  evident  that 

^  for 
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for  every  i5Bu(hels 
of,Wheat  that  1  take  7-48 
in  the  mixture,  I    tl)efirjl  g^s^ 
ought  to  take  4  Bu-    ^^^f^'  S  24 

fiiels  of  Rye,  8  Bu-  C12 
fhels  of  Barley,  and  20  Bufliels  of  Oats  5  and  there- 
fore /  y^y, 

I.  As  1(5  the  difference  annexed  to  the  firll  branch 
(^being  the  rate  of  the  Wheat)  is  to"4  the  dif- 
ference annexed  to  the  next,  being  the  rate  of 
the  Rye  ^  fo  is  10  the  given  quantity  of  the 
Wheat  to  another  number,  which  being  found 
by  the  Ri\le  of  Three  dircHy  to  be  two  bufhelsar.d 
an  half  (or  two  pecks )  is  the  quantity  of  Rye 
necefiary  in  the  mixture. 

II.  As  1 5  to  8,  fo  is  to  to  another  number, 
which  being  likewifc  found  by  the  Rule  of  Three 
to  be  five  bulhels,  is  the  quantity  of  Barley  ne* 
ceflary  ia  the  mixtHre. 

In.  As  1 5  to  20,  fois  10  to  another  number, 
which  being  in  like  forc  found  by  the  Rule  of 
Three  to  be  1 2  bufliels,  and  half  of  a  bulhel, 

'  is  the  quantity  of  Oats  Fequifite  in  the  ?nix- 
thre. 

So  that  at  lall  I  conclude,  a  heap  of  Corn  being 
compofed  of  10  bufhels  of  Wheat,  2  bulhels  and  a 
half  ofRye,5  bufhels  ofBarley,and  i2bu(hel$and  aa 
half  of  Oats(when  thofe  feveral  Grains  bear  the  pn- 
ces  aforefaid)  maybe  aforded  at  2  /.  4^/.  the  buflieL 

The  fame  Example  being  ordered  after 
the  fecond  manner  ( exprefled  likewife  in    2.  Cafe. 
the  9  th  Rule  of  this  preient  Chapter)/ /^j, 

1  2  I.  4$ 
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I.  As  4  the  difference  annejced  to  the  rate  of  the 
Wheat,  is  to  1 5  the  difference  annexed  to  the 
rate  of  the  Rye  ;  fo  is  lo  the^m«  quantity  of 

•    the  Wheat,  to  40  bufliels  the  reqnired  quantity 
of  the  Rye. 

II.  As  4  to  20,  fo  is  10  to  50  bufliels,  the  requi- 
fte  quantity  of  the  Barley. 

III.  As  4  to  8,fo  is  10  to  20  bufliels  the  quanti- 
ty of  the  Oats  neceffary  in  the  mixture. 

4 

16 

20 
8 

So  that  I  coficlude  again^  a  mafs  of  Corn  being 
compounded  of  ro  bufliels  of  Wheat,  40  bufliels  of 
Rye,  50  bufliels  of  Barley,  and  20  bufliels  of  Oats  , 
(when  thofe  Grains  bear  the  prices  propounded  in 
this  Example  )  may  be  afforded  at  2  j.  /s^d.  the 

bufliel  as  before. 

3.  That  Example  being  difpofed  after  the 
^cafc.    third  manner  (expreflTed  in  the  tenth  and 
eleventh  IJ^ules  of  this  Chapter  (/  fay^ 

I.  As  20  the  [urn  of  the  diff^erences  annexed  to  the 
rate  of  the  Wheat,  is  to  20  the  fum  of  the  diffe- 
rences annexed  to  the  rate  of  the  Rye  ^  fo  is  10 
the  given  quantity  of  the  Wheat,  to  i  o  bufliels 
the  reqnired  quantity  of  the  Rye. 

II.  As  20  to  28,  fo  is  10  to  14  bufliels  the  requi- 
fite  quantity  of  the  Barley. 

III.  As  20  to  28,fo  is  10  to  i4buniels>thequan- 
titv  of  Oats  demanded  in  the  mixture. 

28 
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48  /15.4J20 
35  \v  \    15.4. 20 
20.8  28 
12         [20.8. 28 


Whereupon  this  diird  tim  likcwife  I  condnde , 
that  (thofe  Grains  Kill  retaining  the  given  ratesj 
10  bufhels  of  Wheat,  10  bufhels  of  Rye,  14  biifhels 
of  Barley,  and  14  bufhels  of  Oats  being  all  mixed* 
together  will  conftitute  a  mafs  of  Corn,  that  may 
be  afforded  at  28  ^.  or  2  s.  ^d.  the  bufhel. 

By  this  Example  thus  diver ffyed  it  plainly  appears 
that  the  quantities  required  may  be  altered  as  often 
as  the  Qiieftion  given  will  admit  divers  Alliga^ 
tions^  and  yet  the  mixture  produced  will  ftill  hold 
the  rate  propounded  ^  but  when  the  Oitcfiionpro- 
pounded  will  admit  but  one  only  way  of  Allij^atio??^ 
the  quantities  required  to  make  the  wM:/«re,cannot 
be  varied  ^  fo  the  fecohd  Example  of  the  tenth  Rule 
of  this  Chapter ,  being  again  produced,  and  or^ 
dered  according  to  the  direction  of  the  eleventh 
Rule  aforegoing,  /  fay^ 

\.  As  4  to  4,  fo  10  to  10  bufhels  of  Rye. 

II.  As  4  to  4,  fo  10  to  10  bufhels  of  Barley. 

Ill  As  4  to  60,  fo  10  to  1 50  bufhel  of  Oats, 

I  4  4 
)3^'*X  I    4  4 
I6J24'X1  y    4  4 

LI 2  '32,20,8.  60 
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So  that  for  this  Qiieftion  I  condnde^to  lo  bufhels 
of  Wheat  you  ought  to  acid  lo  bulhels  of  Rye, 
lo  bulhels  of  Barley,  and  i  50  of  Oats,  to  the  end 
that  ^mxture  of  Corn  might  be  made,  which  may 
be  fold  at  16  d.  the  bufliel :  And  here  the  quanti  ties 
found  ( viz..  1  o,  10,  and  1 50 )  cannot  be  altered^  be- 
caufc  the  terms  of  this  Qiieftioj^vvill  not  admit  any 
other  variety  of  jilligation, 

XV.  In  Alternation  Partial,the  proof  is  likcwife 
by  comparing  the  total  value  of  the  fe- 
The  Proof,  veral  fimples  ,  with  the  value  of  the 
whole  mixture  :  So  in  the  fecond  exam- 
ple of  the  lafl:  Rule,  the  total  value  of  the  10  bttfli- 
els  of  Wheat,  40  bufliels  of  Rye,  50  bulhels  of 
Barley,  and  20  bulhels  of  Oats  amounts  to  14  /• 
which  is  alfo  the  value  of  the  whole  mixture  at  2  s. 
4  d,  the  bufhel,  as  appears  by  the  example  of  the 
lifth  Rule  of  this  prefent  Chapter. 

Xn.  Alternation  totalis,  whenhaving the  to- 
tal quantity  of  all  the  fimples,  toge- 
Ahermtioti  ther  with  their  feveral  rates,  we  pro- 
totaL  duce  their  feveral  quantities,  in  fuch 
fort,  that  a  mixture  of  them  being 
made  according  to  the  quantities  fo  found, that  mix- 
ture may  bear  a  certain  rate  propounded  :  Of 
this  fort  is  the  laft  example  of  the  tenth  Rule 
aforegoing  ^  as  alfo  this ;  A  Goldfmith  having  di- 
vers forts  of  Gold,  viz.,  fome  of  ^-Catedls,  other 
of  22Care(fts,  fomeof  1 8  CareiHfc,  ^Kfd  other  fome 
of  16  Caredts/;7e,  is  defirous  to^elt  of  all  thefe 
forts  fo  much  together,  as  may  riiakc  a  mafs  con- 
taining 60  ounces  of  2 1  Carets  firie :  Now  this 
Rule  oi j4lter nation  total  flieweth  you  how  much  you 
^to  take  of  each  fort,  to  the  end  the  vyhole  mal's 

may 
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may  contain  juft  5o  ounces  of  2 1  Carefls ,  tlie 
Hnenefs  propounded.  ^ 

Xf^ll.  In  Qiieftions  of  Altcrna-  i^'  Frofwtms. 
tion  total  the  proportion  is,  as 

foUoweth.  .       ,  , 

As  the  fum  of  all  the  differences  is  to  the  total 
quantity  of  all  the  fimples  ••  So  is  the  correfpon- 
:  dent  .difference  of  each  rate  to  the  refpeilive 
quantity  of  the  fame  rate. 
So  the  laft  example  of  the  laft  Rule  bcmg  pro- 
pounded, Ifay^ 

I.  As  the  fum  of  the  differences .  is  to  60 
ounces  the  total  quantity  of  all  the  fimples  :  fo 
is  5  the  correfpondent  difereme  of  24  Carets 
the  firfl  rate,  to  25  ounces,  t/i^,.  the,  required 
quantity  of  the  Gold  of  the  fame  ratt,  which 
may  be  taken  to  make  the  mixture  propoun- 
ded, y 

II.  As  1 2  to  (Jo,  fo  is  3  pW^rrefpondent  dtffe- 
rence  o(  22  drcas  theWc^nd  rate,  to  15  oun- 
ces, -viz..  the  quantity  of  tmr€roId  of  22  Caredts, 
that  ought  to  be  ufed  in  the  mixture. 

III.  As  1 2  to  60 ;  fo  is  I  to  5  ounces  of  the  Oold 
of  1 8  Careds  fine. 

IV.  As  I  a  to  60,  fo  is  3  to  1 5  ounces  Qt  the 
Gold  of  16  Caredts  il»e,which  are  reqmfitc  to 
be  taken  for  the  mixture  propounded . 


« 
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Whereupon  /  <:o;7c///^e,  that  25  ounces  of  24  Ca- 
rets fine^  1 5  ounces  of  22  Carets,  $  ounces  of  18 
Caretls,  and  15  ounces  of  16  Gareils being  all 
melted  together  will  produce  a  maf^  of  Gold  con- 
•  taining  60  ounces  of  2 1  Carefts  ^/^^^which  is  the  re- 
folution  of  the  Qjtefiion  propounded. 

Again,  The  laft  Example  of  the  tenth  Rule  being 
here  repeated,  and  ordered  according  to  the  dire- 
ction of  the  eleventh  Rule,  I  fay^ 

I.  As  6^  to  i92,fo  is  17  to  5 1  ounces  of  24  Ca- 
refts  ^e. 

II.  As  54  to  ip2,  fois  17  to  51  ounces  of  21 
Carecfts  jinc . 

III.  As  54  to  192,  fo  is  17  to  51  ounces  of  19 
Carets  fne. 

JV.  As  54  to  198,  fo  is  13  to  39  ounces  Alloy. 


And  therefore  for  comlupon  I  fay,  that  5 1  ounces 
of  Gold,  24  Caredls  fine^  51  ounces  of  21  Carcdts 
/foe,  51  ounces  of  19  Carefls  ^ne^  and  39  ounces 
of  AH^oy  being  all  mixed  together,  will  produce  a 
^afs  containing  192  ounces  of  Gold,  17  Ca- 
rets Jf«^,  which  is  the  fatufaBkn  of  the  que ion 
premifed. 

And  here  obfirve  ( as  before  in  the  Expofition  of 
the  fourteenth  Rule  of  this  Chapter)  that  the  o- 
perations  of  the  firft  of  thefe  Examples  may  be  va- 
ried according  to  the  diverfity  of  the  AUigations 
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which  it  will  admits  whereas  the  lafl:  Example  is 
not  fubjed  to  any  variety^  x\\t  jilligmoris  thereof 
remaining  always  the  Hime. 

XfCIIl*  Here  the  oj^eration  is  perfefl^when  the 
fum  of  the  quantities  found  agrees  uith  ^^^^r 
the  total  quantity  propounded ;  So  in  the 
firft  Example  of  the  laft  Rule,  25,  15,  5,  and 
15  f the  quantities  found)  being  all  added  toge- 
ther amount  to  6®,  which  is  the  total  quantity  pro- 
pounded. 


CHAP.  XV. 

The  Rde  of  Falfe. 

/  T^H  E  Rule  of  Falfe  is  always  performed  by 
^  falfe  and  fuppolititial  numbers  taken  at  plea- 
fure  after  the  Propofition  is  made>  and  the  queftion 
propounded  ^  for  things  are  faid  to  be  found  out  by 
the  Rule  of  Falfe^  when  by  falfe  terms  fnffofed^  we 
difcover  the  true  terms  recjHired. 

II.  The  Rule  of  Falfe^  is  either  of  fingleor  doa- 
ble Pofition. 

///.  The  Rule  of  fingle  Pofition  is  The  Rule  of fm^ 
when  at  once,'z;/^.by  one  falfe  Pofition,  ^ojum. 
we  have  means  to  difcover  the  true  refolution  of  the 
Qiieftion  propounded; 

For  Example  :  5,  and  C,  determining  to  buy 
together  a  certain  quantity  of  Timber,  ^that  fhould 
colt  them  36  /.  agree  amongft  themfelves  that  B 
ftiall  pay  of  that  fum  a  third  part  more  than  and 
thatc  fhall  pay  a/(?m/7  more  than  Now  the 
Qiieftion  is,  What  particular  fum  each  of  thefc 

parties 
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parties  ought  to  pay  of  the  ^61.  To  refolve  this 
Queftion  ^  firft,  put  the  cafe  that  A  ought  to  pay 
61.  of  the  35/»  and  then  B  mufl;  pay  8  /.  becaiife 
he  pays  one  third  part  niore  than  J.  And  laftly 
C  ought  to  pay  lo  /.  becaufe  he  is  to  lay  out  one 
fourth  part  more  than  "S.  This  done,  although  by 
addition  or  thefe  three  fums, 'z/iz,.  5,  8,  and  lo,  I 
find  that  I  have  made  a  wrong  Pofition  (their  to- 
tal amounting  only  to  24/.  which  ought  to  have 
been  36  /.)  nevcrthelefs  by  thofe  fnppofnmd  Num- 
bers, I  have  means  to  difcover  the  tFue  furas  which 
the  feveral  parties  ought  to  pay  :  For  I  fay  by  the 
Rule  of  Three  DireEl. 
J.  As  24  to  35^  fo  is  5  to  9  /.  the  part  that  A 
mufl:  pay. 

II.  As  24  to  35,  fo  is  8  to  12  /.  the  part  that  B 
ought  to  pay. 
Hi.  As  24  to  35,  fois  10  to  15/.  the  part  of  the 

35/.  that  C  mufl:  pay. 
ly.  Here  for  trial  of  this  Rule  the  total  of 
the  fums  found  ought  to  accord  with 
The  Proof,    ^j^g      giYtn :  So  in  the  Example  of  the 

lafl:Rule,  9,  12,  and  15  being  all  added  together 
amount  to  35,  the  fum  propounded. 

r.  The  Rule  of  double  Pofition  is,  ,  when  two 

falfe  Pofttiom  arc  fuppofed  for  the 
The  Rule  ofdou-  ^efolution  of  the  nuefl:ion  propound- 
tlepofum.  ^  Workman  ha- 

ving thrcfljt  out  40  quarters  of  Grain  ( part  there- 
of being  Wheat ,  and  the  refl:  Barley)  received 
for  his  labour  28  ^.  being  paid  after  the  rate  of  1 2d. 
for  every  quarter  of  Wheat,  and  6  d.  for  each 
quarter  of  Barley  :  Now  here  the  queftion  is 
how  many  of  tliofe  40  quarters  were  Wheat,  and 

how 
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how  many  Barley  ?  Here  therefore  I  firft  fiippofe 
at  raridom,  that  there  were  2  5  quarters  of  Wheat, 
and  14  of  Barley,  and  then  to  difcover  whether  I 
have  guefled  right  or  wrong,  1  find  how  much  mo- 
ney is  due  to  the  Woiknan  at  the  rate  of  \id. 
the  Qiiarter  of  Wheat,  and  6  d.  the  Qiiarter  of 
Barley,  which  I  find  to  be  33  s.  (  viz,.  26s.  for  the 
26  Qiiarters  of  Wheat,  and  7  s.  for.  the  14  Quar- 
ters of  Barley)  which  he  ought  to  have  received  ^ 
if  my  fii^fofitionhdiA  been  right ;  but  becaufe  it  dif- 
fers from  28  i.  the  true  fum  that  he  received,  I 
perceive  I  have  mift  the  mark,  rmd  therefore  dif- 
covering  how  much  1  have  err'd  by  finding  the 
differeme  betwixt  28     and  33      1  keep  in  mind 
5  their  dijference^  which  is  called  the  fi^'fi  errour^  or 
the  erroitr  of  the  firfi  Poftion : .  Again,!  propound  for 
the  fccond  Pojitiori^  that  there  was  30  quarters  of 
Wheat,  and  10  quarters  of  Barley  j  and  then  the 
fccond  errour  I  find  to  be  7 ;  for  there  is  then  due  to 
the  Workman  for  the  30  quarters  of  Wheat  30  s. 
and  for  the  10  quarters  of  Barley  5      in  all  35  /. 
which  differs  from  28  /.  the  true  fum  that  he  re- 
ceired,  by  7    and  here  by  thefc  t^o  falfe  Pofitions^ 
together  with  their  erronrs^  you  may  difcover  how 
many  quarters  of  Wheat,  and  how  many  of  Barley 
the  Workman  threflit,  as  fhall  be  further  explained 
by  the  Rfiles  following. 

VI.  In  the  Rule  K^f  double  Pvfition 
having  drawn  two  fines  acrofs,  and   The  operarhn. 
placed  the  terms  of  thjj^fe  Pofition 
(viz..  thofethat  haij(rtlie<ame  Denomination  )  at 
the  uppermoft  end- of  that  Cififs,  asalfo  each  err  our 
under  his  refpedive  Pofition  st^the  lower  end  of  the 
fame  Crofs,  multiply  each  errc?/5r  by  the  contrary 

Poftion 
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Tofitm  \  that  is,  the  feconcf  errour  by  the  firft  Pofi-- 
tiony  and  the  firft  ermir  by  the  fecond  Pojttion ;  this 
done,  when  both  the  errours  areof  one  and  the  fame 
kind  (viz..  both  excefles  or  both  defcdsj  fubtradt 
the  lefs  produft  out  of  the  greater,  and  then  the  re- 
mainder is  your  Dividend  ^  but  if  the  errours  be  of 
differing  kinds,  ( viz..  one  of  them  an  excefs,  and 
the  other  a  defed  )  add  thofe  Produds  together 
and  then  the  fum  will  be  your  dividend,  which  if 
you  divide  by  the  difference  of  the  erronrs^  (when 
they  are  of  one  and  the  fame  kind)  or  by  their  fum 
( when  they  are  of  different  kinds )  the  Quotient  will 
give  you  a  number  you  look  for,  having  the  fame 
Denomination  with  the  falfe  Pofitiom  placed  at  the 
upper  end  of  the  Crofs. 

1 .  Example.  The  Qiieftiori  of  the  laft  Rule  being 
again  propounded ,  I  place  thefe  terms,  viz^.  i6 
^having  the  denomination  of  the  Qiiarters  of 
Wheat  in  the  firft  Fofition)  and  30  (  having  the 
lame  Denomination  in  the  fecond  Pofition  at  the 
upper  end  of  the  Crofs :)  As  alfo  5  and  7  the  two 
errours  refpedlively  under  them  at  the  lower  end  of 
the  fame  Crofs^as  you  may  fee  it  exemplified  by  the 
V^tt^xn  following. 

Note^  That  this 

fignifiesthat  the 
leffer  of  the  two 
Nufhbers  ^  be- 
tmxt  which  it 
is  founds  ought 
to  he  fiibtrafted 
from  the  grea- 
ter. 


ThU 
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This  done^  having  multiplied  16  by  7,  the  Pro- 
d/dl  is  182,  and  likewife  30  by  55the  ProduH  is  1 50, 
which  being  dedudted  out  of  182  (becaufe  the  rr- 
rours  here  are  both  of  the  fame  kind,  that  is,  are 
each  of  them  an  excefs  above  28/.  thefum  that 
the  workman  received)  the  remainder  is  32,  which 
being  divided  by  2  (the  difference  betwixt  5  and  7 
the  two  errours  )  leaves  ii>  the  Quotient  16^  for 
the  quarters  of  Wheat  that  the  Workman  threfht, 
whofe  complement  to  40  viz..  24  are  the  quarters 
of  Barley,  that  he  likewife  threlht ;  fo  at  iaft  I 
conclude ,  the  workman  receiving  28  /.  for  his 
wages  in  threlliing  out  40  quarters  of  Grain  f  be- 
ing part  Wheat,  part  Barley)  ztiid.  the  quarter 
of  Wheat :  and  6  d.  the  quarter  of  Barley,thrclhed 
in  all  1(5  quarters  of  Wheat,  and  24  quarters  of 
Barley. 

2.  Exmple.  The  fame  Queftion  being  again  pro- 
pounded, I  fuppofe  for  niyfirfi  Tofition  that  there 
are  8  quarters  of  Wheat,  and  32  quarters  of  Bar- 
ley, and  then  the  firit  errour  will  be  4  s.  for  8  s. 
being  accounted  for  the  8  quarters  of  Wheat,  and 
1 5  J.  for  the  32  quarters  of  Barley,make  in  all  24/. 
which  wants  4  s.  of  28  the  fum  received  :  A- 
gain,  yi^/?po/?w^that  there  are  12  quarters  of  Wheats 
and  28  quarters  of  Barley,  the  fecond  errour  will 
be  2  s.  for  12  being  allowed  for  the  12  quarters 
of  Wheat,  and  14  j.  for  the  28  quarters  of  Barley^ 
the  fum  is  25  s.  which  comes  2  s.  fliort  of  28  s.  the 
right  fum  :  now  then  8  being  multiplied  by  2, 
the  Prod\id  is  i5  ^  likewife  12  by  4  produceth  48, 
out  of  which  if  you  dedudt  16  (bccauie  the  er- 
rours in  this  cafe  happen  to  be  both  defeds  under 
2S  s.  thefum  received) the  remainder  is  32,whicji 


t^o  the  Rule  of  Cook  L 

being  divided  by  2  f  the  difference  of  the  errours) 
gives  yon  in  the  quotient  i5,  viz..  the  quarters  af 
Wheat,  as  before. 

16    48 

8       32  12 


2 


3  Example.  The  fame  demand  being  the  third 
time  produced,  I  take  for  my  firfi  Pofition  10  quar- 
ters of  Wheat,  and  30  quarters  of  Barley,  and  then 
proceeding  as  before,  the  firft  errour  will  prove  3  s- 
which  upon  that  Pofition  I  want  of  2  8  /.  the  right 
fura  :  Again  here  for  the  fecond  Pofition  I  take  i6 
quarters  of  Wheat,  and  14  quarters  of  Barley,  and 
then  the  fecond  errour  will  be  5  /.  which  upon  that 
Pofition  I  have  exceeded  28  s.  the  true  fum :  now 
then  multiplying  10  by  5,theProdu(n:  is  .50,  and  16 
by  3,  the  Produdl  is  78  :  And  here  Cbecaufe  the  er- 
rours are  of  different  kinds,  one  of  them  being 
a  defeSt^  and  the  other  an  excefs  of  28  s.  the  true 
fum  J  you  are  to  add  50  and  78  the  two  Produfts 
together,  vvhofe  fum  is  128^  which  being  divided 
by  8,  the  fum  of  3  and  5  the  two  errours,  gives 
you  in  the  quotient  16  for  the  quarters  of  Wheat, 
as  before  in  the  former  refolutions.  So  that  what 
Pofitions  foever  you  take  in  this  Qjiefiion  you  fliall 
id  ways  find,  that  the  Workman  threflied  16  quar- 
ters 
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ters  of  Wheat,  and  24  quarters  of  Barley,  which  is 
the  Refolution  of  the  Qiieftion  propounded. 

50      4      78  Nofe  that  this 

10    128    26  Charaner  ijtf 

timates  that  the 
Numbers  ,  be^ 
twixt  which  it 
if  founds  ought  t9 
be  added  toge* 
ther. 

8 


VIL  Here  the  trial'is  the  fame  with  that  which 
is  ufed  in  finding  out  the  errors :  So  in  the  Ex- 
ample premifed  16  and  24-  being  the  numbers 
found,  and  16  s.  being  allowed  for  the  16  quarters 
of  Wheat,  likewife  11  s.  for  the  24  quarters  of 
Barley^their  fum  is  28  s,  which  was  tlie  fum  received 
by  the  Workra^irf. 

4.  Example.  A  certain  man  being  demanded  what 
was  the  age  of  each  of  his  4  Sons  ?  Anfwered,  that 
his  eldeft  Son  was  4  years  elder  than  the  fecond  ; 
his  fecond  Son  was  4  years  elder  than  the  third  ^ 
his  third  Son  was  4  years  elder  then  the  fourth  or 
youngcft;  and  his  fourth  or  youngeft  was  half 
the  age  of  the  eldeft  ^  the  Queftion  is,  what  was 
the  age  of  each  Son  ?  Here  I  guefs  the  age  of  the 
eldeft  Son  to  be  16,  then  it  may  be  inferr  d  from 
the  Qiicftion,  that  the  age  of  the  fecond  Son  was 
12,  the  age  of  the  third  8,  and  the  age  of  the  fourth 
or  youngeft  4,  this  4  fhould  be  lialf  16  (for  the 
Queltion  faith,  that  the  age  of  the  youngeft  was 
half  the  age  of  the  eldeftj  but  it  wants  4  of  what  it 

ought 
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ought  to  be  i  wherefore  I  make  a  fecond  Pofition  , 
and  4;ake  20  for  the  age  of  tbe  eldeft,  then  the  age 
of  the  fecond  muft  ncceflarily  be  16,  the  age  of 
the  third  12,  and  the  age  of  the  fourth  8,  which 
fhould  be  half  20,  but  it  wants  2  :  now  (according 
to  the  RuleJ  multiplying  i5(the  firft  Pofition)  by 

2  ( the  fecond  errour)  the  Produdl  is  32  i alfo  mul- 

tiplying 20  (the 

32    80  fecond  Pofition ) 

1 5    48     20  by  4      the  firft 

errour)  the  Pro- 
dud  is  80 ,  and 
.  becaufe  the  er- 
rours  are  both  of 
one  kind,  to  wit, 
both  defedtive ;  I 
4     —     2  fubtradt  the  lef- 

2  ftrProdudt  from 

2)48  (^24  the  greater,  fb 

the  remainder  is 
48  for  a  Dividend,  alfo  fubtrading  the  lefler 
errour  from  the  greater,  the  remainder  is  2  for 
a  Divifor:  Laftly,  dividing  48  by  2,  the  quo- 
tient is  24,  and  fuch  was  the  age  of  the*  eldeft 
Son  ,  therefore  the  age  of  the  fecond  was  20  ; 
the  age  of  the  third  i6\  and  the  age  of  the  fourth 
12 ,  which  is  half  the  age  of  the  eldeft,  as  was  dc* 
clared  by  the  qucftion. 


The 
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The  DoBrim  of  Vulgar 

Fractions. 


CHAP.  xvr. 

Notation  of  ViJgar  Fra^icns. 

/.  ^TT^Hus  far  of  j4rithmetick.  'm  whole  mimbers^  only 
X  the  Doctrine  of  FraSi-idns  enfueth,which  de- 
pends upon  this  fuppofition,  that  Unity,  or  at  Icaft 
one  whole  thing  ,  whatfoever  it  be,  may  in  mind 
be  conceived  divifible  into  any  number  of  equal 
parts :  fonie  will  no:  allow  i  or  unity  to  be  a 
number,  when  it  is  confider'd  in  the  abftradl,  and 
feparated  from  matter,but  forafnjuch  as  that  Prince 
of  Arithmeticians>  DhphavtM  of  jilexandria^  in 
divers  of  his  fubtil  Problemes  doth  mention  unity 
as  a  number,  and  propounds  it  to  be  divided  into 
numbers,  I  fhall  take  the  like  liberty  to  efteem  i  or 
unity  as  a  number,  and  likewifcfuppofe  it  divilibk 
into  any  number  of  equal  i)arts. 

//.  A  broken  number,  othetwife 
called  a  FraElion^  is  only  part  of  an  In-  ^  Fra^on. 
teger  or  whole  thing  ,  as  if  you  would 
exprefs  in  figures  the  length  of  a  piece  of  cloth, 
that  contains  three  fourths  ,  or  (which  is  all  one) 
three  cjuarters  of  a  yard,  you  are  to  vvrite  it  thus,  |, 
that  is,  an  entire  yard  being  fuppofed  to  be  divided 
into  four  equal  parts,  the.  length  of  the  piece  pro- 

K.  pounded 
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pounded  IS  three  of  thofe  four  parts :  In  like  man- 
ner ("a  Foot  being  divided  into  12  inches)  you 
muft  write  fix  inches  thus  i*,  tliat  is^/a-  twelfth  farts 
of  afoot  i  or  if  the  foot  be  divided  into  one  hun- 
dred equal  parts,  to  exprefs  five  and  twenty  of 
thofe  parrs,  fct  them  down  thus,  that  is  five 
and  twenty  hundredth  parts  of  a  foot. 

III.  A  Fraction  confills  of  two  parts,  the  IStHmt* 
rator  and  the  Defio^m/ator ,  which  are  placed  one 
above  the  other,  and  fcparatcd  by  a  little  line. 

JK.  The  T^imerator  is  the  number  placed  above 

the  line,  and  the  Denominator  is 

3  NumcrAtor.       the  number  placed  underneath : 

4  Denominator.     fo  in  the  aforementioned  -Fr4- 

I  tl)e  number  3  placed  a- 
bove  the  line  is  the  Numerator^  and  the  number  4 
placed  underneath  is  the  Denominator.  Alfo  in  this 
Fradlion  jt>  the  Nnmerator  is  6,  and  the  Denomind" 
tor  h  11.  T\\t  Denominator  h^o  called,  becaufe  it 
denominates  or  declares  into  how  many  equal  parts 
the  Integer  or  whole  thing  is  fuppofed  to  be  divi- 
ded, and  the  Numerator  is  {o  called,becaufe  it  num- 
breth  or  exprefleth  how  many  of  thofe  equal  parts 
of  the  Integer  are  fignified  by  the  Fraftion. 
F.  A  Fraftion  is  either  proper  or  improper. 

f7.  A  proper  Fraction  is  that  whofe 
A  proper    Numerator  is  lefs  than  the  Denomina- 
Pra^ion,   tor,fuch  are  the  Fr anions  before- men tion- 
cd  I T?      and  the  like- 

yjl.  A  proper  Fraction  is  either  flnglc  or  com^ 
pound. 

f^IJI.  A   finglc  Fraftion  is  that 
AftngU  Frttam.  which  confifts  of  one  Numerator,and 

9ne 
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one  Denominator  \  fuch  are  \  Tri^i  and  the  like. 

IX.  A  fingje  Fradion  doth  often  arifc  in  Divi- 
lion  of  whole  Numbers,  for  when  Divifionisfi- 
nifht,  if  any  number  remain,  it  is  to  be  elleemcd 
as  the  Numerator  of  a  Fracftion,  which  hath  the 
Divifor  for  a  Denominator,  and  is  to  be  annexed 
to  the  Integer  or  Integers  in  the  quotient  as 
part  of  the  quotient  ^  which  Fradion  doth  always 
cxprefs  certain  parts  ( or  at  lealt  a  part)  of  an  In^ 
teger  or  entire  unity,  which  hath  the  fame  Deno- 
rnination  with  one  of  the  Integers  in  the  quotient ; 
fo  if  1 7  pounds  be  given  to  be  divided  equally  a- 
mongft  5  pcrfons,  there  will  arife  3  entire  pounds 
in  the  quotient,and  there  will  be  a  r  » 

remainder  or  furplufageofi  pounds,  '  ^ 

which  2  is  to  be  placed^as  the  Numerator  of  a  Fm-^ 
Hiotiy  over  the  Divifor  5  as  a  Denominator  j  fo  will 
the  FraElion  be  y,  and  the  compleat  quotient  will' 
be     that  is,3  pounds,and  2  fifth  parts  of  a  pound 
for  each  perfons  fliaffe. 

A  firigle  Fraftion  doth  likewife  arife,  when  a 
leJTer  whole  number  is  given  to  be  divided  by  a  grea- 
ter, for  in  fuch  cafe  the  Dividend  is  to  be  made  the 
Nnmrator  a  Fraftion,and  the  Divifor  the  Deno* 
mnator-iVfhkli  Fraftion  is  the  true  quotient^ahd 'doth 
always  exprefs  certain  parts(orat  leaft a  part)ofaii 
Integer,which  hath  the  fame  name  Vf  ithih^Dividendz 
lb  if  3pounds  fterling  be  given  to  be  divided  equally 
amongfl:  4  Perfons^the  fliare  of  each,that  is,thequo-i 
tient  will  be  |,to  wit^three  fourth  parts  of  a  pound. 

In  like  manner,  if  5  be  given  to  be  divided  by  8, 
the  quotient  isr/o  that  the  Nnmerator  of  a  Fracti- 
on is  always  a  Dividend^  the  Denominator  is  a  Dm- 
for^  and  the  Tra^lion  it  fcif  is  the  ^notim^ 
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X  A  Compound  Fraftion  (otherwife 
FV?Sr  ^^^1^^  ^  Fraftion  of  a  Fradtion)  is  that 
which  hath  more  Nnmeraxors  and  Deno- 
mnntors  than  one  ,  and  may  be  difcovered  by  the 
word  [  o/]  which  is  interpos  d  between  the  parts 
of  fiich  compound  Fraction  :  fo  |  of  \  is  a  Fradtion 
of  a  Fradtion,  or  compound  Fru^ion^  and  expreHeth 
two  thirds  of  three  fourths  of  an  Integer^  viz.  a 
pound  fterling  being  fuppofed  the  Integer^  and  firft 
divided  into  four  part$,three  of  thofefour  parts  are 
equal  to  15/.  Again,  if  the  faid  15^,  be  divided 
into  three  parts,  two  of  thofe  three  parts  are  equal 
to  10  /.  therefore  the  compund  Fra[lion  |  of  |  of  a 
pound  fterling  doth  exprefs  \o  s.  In  like  manner 
the  compound  Fradtion  ^J:  of  ^  of  ^  of  a  pound  fter- 
ling,that  is,one  fourth  of  three  fourths  of  four  fifths 
of  a  pound  fterling  doth  exprefs  3  j.  as  will  be  far- 
.thqr  manifeft  by  the  fixteenth  and  ninth  Rules  of  the 
feventeenth  Chapter. 

XL  An  improper  Fraction  i^s  that,whofe  Nume- 
An  hnpmer  ^^^^^  either  greater,  or  at  leaft  equal 
Framon?^^  unto  the  Denominator  :  fo  this  Fra- 
dtion that  is  16  fourths,  is  called  an 
Jmfroftr  FraHion ,  and  fo  is  this  |  j  for  indeed  a 
Fradtion  of  this  kind  may  well  be  furnamcd  Imfro- 
per,  becaufe  it  will  not  admit  the  definition  of  a 
true  Fradtion,  fmce  it  is  always  greater  than  an  en- 
tire unity ,  or  at  leaft  equal  unto  it ;  fo  fixteen 
Farthings,  or-^ofapeny  are  equal  to  4  entire 
pence  j  and  4  Farthings ,  or  t  of  a  peny  are  equal 
to  1  peny ;  therefore  when  the  Numerator  is 
greater  than  the  Denominator ,  fuch  improper  Fra- 
dtion fignifieth  more  than  i  or  an  Integer,  but 
when  the  Numerator  is  equal  to  the  Denominator 

(be 
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(be  it  what  number  foever)  fuch  improper  Fradlion  is 
always  equal  to  unity,  or  i  Integer. 

XII.  A  niixt  number  confifts  of  entire 
unities  (or  Integers)  or  at  leaft  of  unity  ^^^ef 
(or  I  Integer)  and  a  Fraftion  annexed :  ^' 
So  5^^,  i^,  and  fuch  like;  are  called  mixt 
numbers  j  So  that  if  a  piece  of  Timber  be  five 
feet  and  eleven  inches  in  length  ,  you  are  to  writ^ 
that  length  thus,  5Hi  In  like  manner,  one  mik 
Bnd  three  quarters  or  fourths  of  a  mile  are  to  be 
written  thus,  i|. 


CHAP.  XVll 

m 

Redu^iion  of  Vulgar  Fr  anions. 

/.  ^TpHe  fame  parts  of  Nnmration^  as  have  been 
X  wrought  in  whole  Nnmbers  in  the  preceding 
Chapters,  are  likewife  to  be  performed  in  fraaions^ 
butfirft  of  all  ReduClion  oi Fraaions  in  divers  kinds 
mull  be  known,  which  being  the  principal  skill  in 
the  doLlrine  of  Fractions ,  mult  be  diligently  ob- 
fcrved  by  the  Learner. 

•  //.  A  number  is  faid  to  be  a  common  Mcafure 
or  pivifor  unto  two  or  more  numbers  given,  when 
it  will  mcafure  or  divide  every  one  of  the  numbers 
given^  and  leave  no  remainder  j  fo  4  is  a  commofl 
meafure  unto  the  numbers  12  and  20 ;  for  if  12  be 
divided  by  4,  the  Quotkm  will  be  exaftly  3, 
without  any  remainder  or  furplufage  j  alfo  if  20  be 
divided  by  the  fame  Divifor  4,  the  quotient  will  be 

K  3  precifcly 
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precifely  5  without  any  remainder ;  in  like  man- 
lier 5  is  a  comvion  Divifor  unto  thefe  three  numbers 
10,25  and  40. 

///.  Two  numbers  being  given 
To  find thegrea-  their  greatcft  common  Divilbr  ;that 
m^durTuZoa-  is,  the  greateft  number  which  will 
n^two^mm^^^^  meafure  or  divide  each  of  the  num- 
bers given  without  leaving  any  re- 
mainder J  may  be  found  out  in  this  manner  ; 
^iz..  Divide  the  greater  number  by  the  lefs,  then 
divide  the.Divifor  by  the  remainder  f  if  there  be  anyj 
and  fo  continue  dividing  the  laft  Divifors  by  the 
remainders,  until  there  benoremainderf negledling 
the  quotijents  fo  is  the  laft  Divifor  the  greateft 
common  Divifor  unto  the  numbers  given. 

Thiis^  If  the  greateft  common  Divifor  unto  the 
numbers  91  and  1 17  be  fought,  divide  the  greater 

number  117  by  91 ,  the  re- 
91  )  117  (i  mainderis  2^,  by  which  divi- 

91  ding  91,  the  remainder  js  13^ 

• — ^ —  by  which  dividing  i6  the  rc- 

i'^)  9\  (s    mainder  is  o-,  fo  h  13  the 
78         greateft  common  Divifor  unto 
the  numbers  \  17  and  91,  as  is 


13)26(2      manifcft  in  dividing  eagh  of 
25         them  by  13-,  for  ji  3  is  found 

  in  91  precifely  7  times,  and  in 

o  117  precifely  9  times,  in  like 

manner,  29  will  be  found  a 
common  Divifor  unto  i  \  6  and  145  And  51  a  com- 
mon Divifor  unto  56 1  and  5 12. 

To  reduce  a  FraHim  /^-A  fingle  Fradion  may  be  rc- 
into  the  ieafl  terms,  viz.  duced  mto  the  leaft  terms  by  di- 
t^Bya  general  Rule,    vldiug  the  Numerator  &  Deno- 
minator 
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nator  by  their  greateft  common  meafure  ( or  Divi- 
for;)  for  the  quotients  will  be  the  Numerator  and 
Denominator  of  a  fraction  equal  to  the  former^and 
in  the  leaft  terms. 

So  if  the  fraction  tft  be  given  to  be  reduced  in- 
to thc^ leafi  terms^  fearch  out  the  greateft  common 
Divifor  unto  91  and  117  by  the  laft  RhU^  which 
will  be  found  13,  and  then  dividing  91  by  13,  the 
quotient  will  be  7  for  a  new  Numerator  ^  alfo  divi- 
ding 1 17  by  i3>  the  quotient  will  be  9  for  anew 
Denominator :  fo  the  fraftion  jjj  is  reduced  into  the 
lea/l  terms^vizAnto  the  fradion  ^.In  like  manner  i^^^ 
will  be  reduced  unto  And  unto  :  But  here 
you  arc  to  obferve,that  if  the  greateft  common  Divh 
for  unto  the  Numerator  and  Denominator  be  i, 
fuch  Fraction  is  in  its  leaft  terms  already  ifo  the  fra- 
ction TTT  cannot  be  reduced  into  lower  terms,  be- 
caufe  the  greateft  common  Divifor  will  be  found  i, 
f  by-  the  third  RhU  of  this  Chapter  0  the  like  may 
happen  of  infinite  others :  And  although  the  laft  be 
•a  general  Rnle  fov  the  Rcduftion  of  Fractions  into 
their  leaft  rerw,  yet  there  are  other  praftical  Rules'^ 
which  in  forac  cafes  will  be  more  ready  (efpeci- 
ally  unto  beginners)  viz.. 

V.  When  the  Numerator  and  De- 
nominator are  even  numbers ,  they  f^^^'^^^. 
niay  be  meafured  or  divided  by  2. 
Therefore  in  fuch  cafe  you  may  (as  is  taught  in 
the  Rules  of  the  6th  Chapter^  take  the  half  of  the 
Numerator  for  a  new  Numerator,  alfo  the  half  of 
the  Denominator  for  a  new  Denominator.  So 
if    be  given,  draw  at  length  the     i5|  8|  41 2]  i 
line  which  feparates  the  Numcra-     5,1321 16! 
tor  from  the  Denominator  ,  and 

K  4  crofs 


45 1  9  ^^^^  5^  ^^^^^  ^^^'^  ^  Cypher, 

— r-  they  may  be  both  meafured  or  divided 

^5n^  by  5.   So      will  be  reduced  into 'tI 

l^Li  and  .1^  into     as  by  the  operation  in 

851 1 7  the  Margm  is  manifeft. 
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crofsMthe  fame  with  a  downright  ftrokc  near  the 
Fra(flioif,as  you  may  fee  in  the  ftJ^argem  ^  then  take 
the  half  of  1 5 ,  which  is  8,  for  a  new  Numerator, 
alfo  the  half  of  ^4,  which  is  52  ,  for  a  new, Deno- 
minator ;  Again,  the  half  of  8  is  4,for  a  New  Nume- 
rator, alfo  the  half  of  32  is  16,  fora  new  Denomi- 
nator and  proceeding  in  like  manner,  there  will  be 
found    equivalent  unto 

VJ.  When  the  Numerator  and  Denominator  do 
each  of  them  end  with  5,  or  one  of  them  ending 

^  ----  • 

475 

JP 
425 

VIL  Whenfoever  you  can  efpy  any  other  num- 
ber ,  which  will  cxadlly  divide  the  Numerator 
and  Denominator  (  although  it  be   not  the 
greateft  common  Divifor-)  you  may  di-^ 
^^1  "71  ^    vide  the  Numerator  and  Denomina- 
84I21I  3    tor  by  fuch  number  as  before:  SotI 
may  be  firft  reduced  into     by  4,  and 
may  be  reduced  into  |  by  7,  as  by  the  opera- 
tion is  manifeft. 

VUI.  When  the  Numerator  and  Denominator 

4.  loo  ^^^^  °^  ^^^^  ^""^  ^  Cypher  op 
_5I_   Cyphers  ,  cut  off  equal  Cyphers  in  botli, 

5  00  and  the  fradlion  will  be  reduced  into  lefler 
_2  ^  terms  :  So  is  reduced  into  ^ ,  and  Wll 
90I00  intoji. 

> 

JX.  The 
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JX.  The  value  of  a  fingle  fr^ftion  To  find  the  value 
in  the  known*parts  of  the  Integer,  f^Mc  Fra- 

t    r      J  ^*    ^L-  •      ctionintht  known 

may  be  found  out  m  this  manner,^/;:.  ^^^^^  ^^^^ 
multiply  the  Numerator  of  the  fra-  uger. 
dtion  propounded  by  the  number  of 
known  parts  of  the  next  inferiour  denomination 
which  are  equal  to  the  Integet,  and  divide  that  pro- 
duft  by  the  Denominator,  fo  is  the  quotient  the  va- 
lue of  the  fradlion  in  .that  inferiour  denomination, 
and  if  there  happen  to  be  any  fraction  in  the  quo- 
tient, you  may  find  the  value  thereof  in  the  next  in- 
feriour denomination,  by  the  fame  Rule,ind  fo  pro- 
ceed till  you  come  to  the  leaft  known  parts.  • 

So  the  value  of    of  a  pound 
Jferlw^  will  be  found  11  s.  3  9 
v/z,.  multiply  the  Numerator  20 
9  by  20  ( the  number  of  /hil- 
lings which  are  equal  to   i    i5)  180  (iigj 
pound /er/mg- )  the  produft  is  16 

180,  which  being  divided  by         •  > 

the  Denominator  1 5,  the  Qiio-  20 
tient  is  i  i-j^  (hillings.  In  like  i5 
manner,  the  value  of  -j4of  a  fliiU 


ling  will  be  found  3  pence,  for  4 
multiplying  the  Numerator  4by  12 
12  (the  number  of  pence  in  a 


(hilling)  the  produdt  is  "43,  4*  (3 

which  being  divided  by  the  De-  48 

nominator  16,  the  quotient  is  •  

3  pence.   Alfo  the  value  of-^}  q 

of  a  pound  ft er ling  ,  will  be 

found  10    9i\d.   And      of  a  pound  Trx>y  will 

be  found  equivalent  unto  3  ounces  17  pcny  weight 

;ind  12  grains. 

X.  A 


i 
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ra  rcMt  a  mixt  X.  A  mixt  number  may  be  rc- 
mmberinto  an  'm-  diiccd  into  an  imprbper  fradtion 
pr(rper  framon.  equivalent  unto  the  mixt  number. 
In'  this  manner ,  viz..  Multiply  the  Integer  or 
intcf^ers  in  the  mixt  number  by  the  Denomi- 
nator of  the  fraetion  annexed  to  the  Integer  or 
Integers,  and  unto  the  Produd  add  the  Nume- 
rator of  the  faid  fraction  i  fo  isthefum  the  Nu- 
merator of  an  improper  fraction,  whofe  Deno- 
minator is  the  fame  with  that  of  the  faid  fradion 
annexed. 

50  411  will  be  reduced  into  ^he  improper  fra- 
^l;on  for  4  being  multiplyed  by  i2,the  Produd 
is  48,  unto  which  adding  the  Numerator  n,  the 
fumis  59  for  anew  Numerator,  which  being  pla- 
ced over  thc  Denominator  i3,  gives  the  improper 
fradion  {I  ^  which  is  equivalent  unto  4^^  ( as  will 
appear  by  thc  13  th /s!/</d?  of  this  Chapter.)  In  like 
manner  -jl  will  be  reduced  into-x. 
To  reduce  a  whole  A  wholc  number  is  reduced 

nKmbermtj)an  m-  into  an  improper  fradion,  by  pla- 
froper  fraifm.  cing  the  whole  number  given  as  a 
Numerator,  and  i  as  a  Denominator* 

So  14  Integers  will  be  reduced  into  the  unpropet 
fraflion-^^  and  one  Integer  into  the  improper  fra^ 
ftion  i. 

XIL  A  whole  number  is  reduced  into  an  im- 
proper fradion  which  fhall  have  any  Denomina- 
tor afligned,  in  multiplying  the  whole  number  gi- 
ven by  the  Denominator  affigned,  and  placing  thc 
Produd  as  a  Numerator  over  the  faid  Denomi- 
nator. 

As  if  13  be  given  to  be  reduced  into  an  Improper 

fra{iion^Yfi\o[Q  Denominator  fhall  be  4,  multiply  13 

by 
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by  4,  the  Produdt  is  52,  which  being  placed  over 
4,  gives  the  improper  frailion  ^|  equivalent  unto  13 
(as  will  appear  by  the  next  jRhIc.)  In  like  manner 
13  may  be  reduced  into 


91 

7' 


XIII.  An  improper  frail  ion  may   To  reduce  an  im^ 
be  reduced  into  its  equivalent  whole   P^^P^r  fra^hon 
number  or  mixt  number  in  this  man-   ^"^J  ^'^Y' 
ncr,  viz..  divide  the  Numerator  by  lfZx7nL 
the  Denominator,  and  the  quotient  ber. 
wiUgive  the  whole  number  or  mixt 
number  fought  j  So  the  improper  fraftion  will 
be  reduced  into  this  mixt  mmher  444»  for  if  59 
be  divided  by  12,  the  quotient  is  4 j^.  Alfo  this 
improper  fraction    will  be  reduced  into  the  whole^ 
number  13. 

Xiy^Y vzCiions  having  unequal  De-  To  reduce  fra^li- 
nominations  may  be  reduced  into  fra-  ^''^  ^^.^  commoB 
aions  of  the  fame  value,  which  (hall  Ji^"  c« 
have  equal  denominators,  by  this  twofiahions  . 
Rule  and  the  next  following,  viz..  are pa^oundcd.^ 
\yhen  two  fractions  having  unequal 
Denominators  are  propounded  to  be  reduced  in- 
to two  Qther  fraftions  of  the  fame  value,  which 
fliall  have  a  common  Denominator,  multiply 
the  Numerator  of  the  firft  fraition  (that  is  eir 
ther  of  them)  by  the  Denominator  of  the  fecond^ 
and  the  Produd  lhall  be  a  new  Numerator  Ccorre- 
fpondent  unto  the  Numerator  of  that  firft  fradlion 
alfo  multiplying  the  Numerator  of  the  fecon4 
fraftion  by  the  Denominator  of  the  firft,  the  Pro- 
dii(Sisa  new  Numerator  (correfpondent  unto  the 
Numerator  of  the  fecond  fra£l:ion ;  )  laftly,  multi7 
ply  the  Denpminatorj  one  by  the  other,  and  the 

.Produ6^ 
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ProdiKfl  is  a  common  Denominator  to  both  the 
new  Numerators. 

TloM^  If  the  fraftions  y  and  ^  be  propounded, 

multiply  2  by  5,  the  produA  10  is  a  new 
?x/  4   Numerator  correfpondent  iinto  2  :  alfo 

multiply  4  by  3,  the  produft  1 2  is  a  new 

3^  5.   Numerator  correfpondent  unto  4 :  laftly^ 

16  1 2  multiply  3  by  5,  and  the  produft  15  ftiall 
15    15    be  a  common  I)tf«ow«^for  unto  the  new 

Numerators,  fo  the  fradtions  and  tt 
found  out,  which  have  equal  J)emmnatorsyznd  each 
of  thefe  new  fractions  is  equal  unto  its  correfpon- 
dent fraction  firft  given,  ^viz..  ff  is  equal  unto  |  and 
equal  unto  ^ ,  as  will  be  maniteft  by  the  4th 
Rule  of  this  Chapter. 

Xf^'  When  three  or  more  Fradlions  having  un- 
L  Denominators ,  are  given  to 

nmeVrlalZ  ^e  rcduced  into  other  Fractions  of 
arc  to  be  redu-  the  fame  value  with  thofc  given,  but 
ccd  into  others  fuch  as  (hall  have  one  common  De- 
thdt  flmU  hmjc  nominator  ;  multiply  ^'o;7f/>«^^  (ac- 
L~        ^o^ding  to  the  thirteenth  Rule  of 

the  fifth  Chapter )  the  Numera- 
tor of  the  firft  Fraftion  into  all  the  Denomina- 
tors, exxept  the  Denominator  of  that  firft  Fra-^ 
ftion  i  and  refervc  the  laft  Produd  for  a  new 
Numerator  inftcad  of  that  firft  Numerator  :  In 
like  manner,  multiply  continually  the  Numerator  of 
the  fecond  Fradtion  into  all  the  Denominators, 
except  the  Denominator  of  the  fecond  Fraction, 
and  referve  the  laft  Produ(ft  for  a  new  Numerator, 
inftead  of  the  fecond  Numerator  j  Proceed  in  like 
manner  to  find  out  new  Numerators  for  the  reft  of 
the  given  Fr^ftipns :  Laftly ,  multiply  coKuinnally 

all 
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all  the  Denominators  one  into  another  i  and  tl^e 
laft  Produd  fhall  be  a  conimoh  Denominator  to  all 
the  new  NJberators. 

As  for  Example  ,  if  thefe  three  Fradlions,  1,-^, 
^  having  unequal  (or  different)  Denominators, 
be  given  to  be  reduced  into  three  other  Fradlions 
of  the  fame  value  ,  which  fliall  have  equal  Deno- 
minators (  or  one  common  Denominator  j  ;  Firft", 

1  multiply  continiutlly  the  firft  Na- 
It   T  ^   T      merator  3  into  the  fecond  and 
-sU,  rii    third  Denominators  5  and  7,  fay- 
ing 3  times  5  makes  i  $ ,  which 
multiplyed  by  7  produceth  105,  for  a  new  Nume- 
rator inftead  of  the  firfl:  Numerators*,  Secondly, 
I  multiply  continually  the  fecond  Numerator  2  in- 
to the  firft  and  third  Denominators  8  and  7,  fay- 
ing, twife  8  is       which  multiplyed  by  7  produ- 
ceth 112,  for  a  new  Numerator  inftead  of  the 
fecond  Numerator  2  \  Thirdly,  I  multiply  con^ 
tirMly  the  third  Numerator  5  into  the  firft  and 
fecond  Denominators  8  and  5,  faying  8  times  5 
makes  40,  which  multiplyed  by  5  produceth  200, 
for  a  new  Numerator  inll:ead*of  the  third  Numera- 
tor 5    Fourthly  and  laftly,  I  multiply  c(P«m«^//j^ 
all  the  Denominators  8,  5  and  7  one  into  another, 
faying,  8  times  5  makes  40,  which  multiplyed  by  7 
produceth  280  for  a  Denominator  to  each  of  the 
three  new  Numerators  105,  112  and  2.00  before 
found  out  i  And  fo  thefe  three  Fraftions  j^i, 
and       are  difcovered,  which  have  one  common 
Denominator  280,  and  each  of  them  is  equal  in 
value  unto  its  correfpondent  Fradlion  firil  gis^en, 
'Viz..  4^1  is  equal  unto  \  ^  Alfo      is  equal  unto 

i  7  2nd      is  equal  unto  j  5  as  may  cafily  be  pro- 

vca 
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vcd  by  the  Fonrth  Rule  of  this  Chapter. 

After  the  fame  manner,  thefe  four  Fraitioni^  y> 
J,      andi  are  reducible  into  thefe,  f?§, 

and  jri,  which  have  360  for  a  common  Dena- 
mfnator,  and  are  equal  in  value  refpedively  to  the 
four  Fradions  given  to  be  reduced. 

Note,  Although  by  the  foregoing  fourteenth^ 
and  fifteenth  Rules,  any  multitude  of  Fractions 
may  be  reduced  to  a  common  Denominator  i,yet 
becaufe  Fractions  in  their  leaft  Terms  are  fitteft  for 
ufe,  I  (hall  (hew  how  le(rer  Denominators  ,  than 
thofe  that  will  be  difcdveted  by  the  faid  Rules,may 
often  times  be  found  out,  viz.* 

I.  When  the  unequal  Denominators  of  two 
Fraflions  have  a  common  Divifor  greater  than 
I,  divide  the  Denominators  feverally  by  thp'vc 
grcateft  common  Divifor  (  found  out  by  the 
fore-going  third  Rule  of  this  Chapter  ; )  and 
then  multiply  crofs-wife  in  thi^  manner,  "viz.. 
The  Numerator  o^  the  firfl  Fraftion  by  the  lat- 
ter Quotient ,  and  the  Numerator  of  the  latter 
Fraftion  by  the  iirfb  Qiiotient,  and  rcferve  the 
Products  for  new  Numerators  i  Laftly,  multiply 
the  Denominator  of  the  firft  Fraction  by  the 
latter  Qiiotient  (  or  the  Denominator  of  the  lat- 
ter Fraftion  by  the  firll  Quotient  J  fo  (hall  the 
Product  be  a  common  dqpominator  to  the  faid 
new  Numerators:  As  for  example,  if  yy  and  tt 
be  propofcd  to  be  reduced  to  a  common  Deno- 
minator, I  divide  each  of  the  Denominators  1 2 
and  iS  by  their  greateft  common  Divifor  (5,  and 

the 
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the  Quotients  are  2  and  3  j  then  I 

multiply  5  the  Numerator  of  the  ^ 

firft  Fradion  by  3  the  latter  Qiio-     x — ^  V  q 

tient,  alfo  7  the  Numerator  of  the 

latter  Fraftion  by  2  the  firft  Quo-         1  ' 

tient,  and  the  Produdts  1 5  and  14 1   — 

rcferve  for  new  Numerators  inftcad  ~  — ^ 
of  5  and  7  J  Laflly,  1  multiply  12  3<^  3<J 
the  Denominator  of  the  firft  Fradtion  by  3the  latter 
Qjiotientf  or  1 8  the  Denominator  of  the  latter  Fra- 
ction by  2  the  firft  Quotient  J  and  the  Produd  35 
is  a  Denominator  to  each  ot  the  new  Numerators 
1 5  and  14  :  So  and  \i  are  found  out  ^  which 
have  the  leaft  common  Denominator  unto  which 
the  given  Fractions  and  -^i  can  be  reduced  ^  Alfo 
f  V  is  equal  to  ^i,  and  \i  to  ^t- 

//.  Whenfoever  the  Denominator  of  a  Fradlion 
can  be  divided  by  the  Denominator  of  a  fecond 
Fraction,  without  any  Remainder  i  then  if  by  the 


and  Denominator  of  fuch  fecond  Fraftipn,  a  third 
will  arife,  having  the  fame  value  with  we  fecond, 
and  the  fame  Denominator  with  the  firft  Fradion  : 
By  this  Rule  three  or  more  Fractions  may  often 
times  be  reduced  toa  lefler  common  Denominator, 
than  that  which  will  be  difcovercd  by  the  foregoing 
Rule  Xf^.  As  for  Example,  let  thefe  fix  following 
Fractions  be  given  to  be  reduced  to  a  common 
Denominator, 


Becaufc  35  the  Denominator  of  the  firft  Fraftion, 
being  divided  by  the  five  other  Denoiiiinators  feve- 
rally, 


feverally  the  Numerator 


iV>  TO  Til  T- 
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rally  will  give  thefe  Quotients  2,  3,  4,  6^  and 
12  without  any  Remainder,  1  multiply  the  Nume- 
rator and  Denominator  of  each  of  the  five  latter 
Fraftions ,  by  its  correfpondent  Quotient  ;  vit.. 
1 1  and  18  by  2  the  firft  Quotient  i  Alfo  7  and  12 
by  3  the  fecond  Quotient,  and  in  like  manner  the 
reft  i  So  inftead  of  thofe  five  latter  Fradtions,  five 
others  (hereunder  placed  after  the  firft  of  thofc 
fix)  are  produced,  'viz.. 

i»        11        II        Ttf        ;o  24 

All  which  Fractions  laft  exprefs*d  have  a  common 
Denominator  36,  and  arc  equaiin  value  refpcdivc- 
ly  to  thofe  given  to  beredipd. 

XP^L  A  Compound  fradlion  ( 0- 
^""mTt  y""'  ^herwife  called  a  fr^£lion  of^a  fra^ 
Tftngle)rMm.  ^i^"")  ^^Y  be  reduced  intoafinglc 
See  contimat  mul'  ftaftion  in  this  manner,  vItl.  Multi- 
t'lplication  in  the  ply  all  the  Numerators  cominaally^ 
lajl  Rule  of  the  ^3^^  Produd  for  a  new 
^h  Chapter.  ^  Numerator,  alfo  multiply  all  the 
Denominators  comimally  ,  and  the  Produft  lhall  be 
a  new  Denominator. 

Thus ,  if  the  com^optnd  fraElion  \  of  \  be  given 
to  be  reduced  into  a  fingle  fradtion,  multiply  the 
Numerators  2  and  3,  one  by  the  other ,  fo  is  the 
Produdl  6  a  new  Numerator.  Alfo  multiplying 
the  Denominators  3  and  4  one  by  the 
I  of  I  other  ,  theprodu^l  12  is  a  new  Deno- 
ti  or  \  minator  ,  fo  (  or  t  is  the  fingle  fra- 
dion  fought ,  being  equivalent  unto  \ 
of  \^  die  compound  fradtion  given  to  be  reduced. 

In 
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In  like  manner  ,  this  compound  Fradion  y  of  \ 
of  \  will  be  reductd  unto  i±  ^  ox  \  for  the  Nu- 
merator 2,  3>4  being  multiplied  continHntUy  ^xoAwQZ 
the  new  Numerator  24 ,  and  the  Denomina- 
tors 3>  4,  5  multiplied  produce  the  new 
Denominator  60  :  Laftly,  the  new  Fradliori  4^  (by 
the  fourth  Rule  of  this  Chapter)  will  be  reduced 
unto  4,  which  is  equal  to  f  of  ;  of  ^  :  But  to  make 
the  meaning  hereof  more  evident,  fuppofe  the 
Integer  to  be  one  pound  of  Englilh  money  j  then 

y  of  1  /.  (viz..  of  20  /. j  is  1 6  s. 

^  of  thofe  J  (viz..  of  1 6  J.)  is  12/. 

y  of  thofe  \  (viz^  of  12  s.)  is—  8  i.  or  ^  /• 

whereby  'tis  manifeft  that  y  of  ^  of  4  /.is  equal  to  4  /. 

By  this  Rule  a*fradlion  or  mixt  number  of  a 
lefTer  name  may  be  reduced  to  a  fradion  of  a  grea- 
ter name.  As  if  37  pence  be  propounded  to  be  re- 
duced into  an  improper  fraction  of  a  pound  fter- 
Jing,  the  operation  will  be  in  this  manner,  viz.. 
3  ~  oV  I  of  a*  penny  is  |  of  7"  of  of  a  pound 
lierling,  which  compound  fraction  will  (by  thd 
aforefaid  Rule)  be  reduced^to  ^1/.  In  like  manner 
42  -yr  minutes  of  an  hour  are  equal  to  of  an  hour, 
for  (that  is  42  ^|)  of  are  equal  to  ^z(pv  in 
its  leaft  terms) 

Here  you  may  alfo  obfervc,  that  when  a  com- 
pound fraction  is  one  of  the  given  terras  in  any  que- 
ftion^it  is  firft  of  all  to  be  reduced  to  a  fmgle  fra- 
dion  by  the  aforefaid  fixteenth  Rule. 

Xf^Jl'  Two  or  more  fra-    To  find  whole  numbers^ 

ftions  being  given,  there  may  ^^^^^^  fl^^^  have  the 
be  whole  numbers  found  ,        '''f'''  ^\  """it: 

,  .  ;    n  11  1  r         ^^ons  or  mnt  mmbers 

which  mail  have  the  lame  •  ^^it/i. 
reafon  or  proportion  as  the 

L  fradtioas 
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fractions  given,  When  the  fractions  given  have 
unequal  denominators,  reduce  them  into  equivalent 
fraftions  which  (hall  have  a  common  denominator 
Cbythe  14th  or  15th  Rule  of  this  Chapter  \)  then 
rejeding  the  common  denominator,  the  Numera- 
tors (hall  have  the  fame  re^fon  or  proportion  as  the 
fradions  firft  given. 

So  4  and  T  being  given,  will  firfl:  of  all  be  re- 
duced into  their  equivalent  fractions  \^  and  \^  j 
then  rejedling  the  common  Denominator  40,  the 
Numerators  24  and  25  have  the  fame  reafon 
with  \  and  {  viz..  As  |  is  to  4  fo  is  24  to  25  :  Alfo 
if  the  fractions  i  |and  ~  were  given,  there  will  be 
found  8,  15,  and  32,  which  are  in  the  fame  pro- 
portion one  to  the  other  as  tlie  fradions  given  : 
In  like  manner,  ifmixt  numbers  be  given,  there 
may  be  whole  numbers  found  which  (hall  have  the 
izmt  reafon  or  proportion^  as  the  mixt  numbers  j  fo 
5  J  and  3  J  being  given,  will  be  firft  reduced  into 
the  improper  fradtions  ^  and  (by  the  \enth 
Rule  of  this  Chapter  :)  alfo  the  faid  ^  and  will 
be  reduced  into  and  r^;  then  rejeding  the  com- 
mon Denominator  -24,  the  Numerators  1 36  and  87 
will  have  the  fame  reafon  as  $  f  and  3  viz..  As 
i35isto  87,  fois5  ytos{:  Alfo  16^  and  18  be- 
ing given,  there  will  be  found  33  and  35,  which 
being  divided  by  thetr  common  Divifor  3  (found 
out  by  the  third  Rule  of  this  Chapter)  will  give 
II  and  12  which  have  the  fame  reafon  as  16  I 
and  1 8. 


CHAP. 
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CHAP.  XVIII. 

Addition  of  Vulgar  Tr  Anions  and 

tnixt  Numbers. 

/.XTXTHen  the  numbers  given  to  be  added  ate 

V    V  ii"glc  fracTtions^and  have  equal  denomi- 
nators, add  all  the  Numerators  toge- 
ther, fo  is  the  fum  the  Numerator  of  '^^  A-^^ 
afradlion,  whofe  denominator  is  the  r^Z': 
fame  with  the  common  denominator,    /;^^^  ^.^^^^z 
which  new  fradlion  is  the  fum  of  the  noninat^rs, 
fractions  given  to  be  added. 

So  j  and  |  being  given  to  be  added ,  their  fum 
will  be  found  ^  viz..  the  fum  of  the  Numerators,  3 
and  2,  is  5,  which  being  placed  over  the  common 
Denominator  9,  gives  i  :  In  like  manner  the  fum  of 
thefe  fractions  -J  t  1  3nd  i  will  be  found  which 
(by  the  13  Rnle  of  the  feventeenth  Chaprer)will  be 
fougd  equivalent  unto  2  | ;  fo  that  2  i  is  the  fum  of 
the  fradf  ions  given  to  be  added. 

//.  When  the  fraftions  given  to  be  added 
have  unequal  denominators,  tiiey  are 
firft  to  be  reduced  into  fradtions  of  2*  ^^^f^  ^^ey 
the  fame  value ,  which  fhall  have  a  J^^^JJ^^^ 
common  Denominator  (by  the  four- 
teenth  or  fifteenth  Rule  of  the  feventeenth  Chap- 
ter 0  and  then  they  may  be  added  by  the  firfl  Rule 
of  this  Chapter. 

So  if  i.  and  |  were  given  to  be  added,  their  funl 
will  be  found  i     \  for  (by  the  fourteenth  Rule  of* 

U  2  th^ 
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the  feventeenth  Chapter;  f  and  \  will  be  reduced 

into  their  equivalent  fractions  \^  and 
^  TTt  which  having  equal  Denomi- 

'  X"       pators  may  be  added  according  to 

the  firft  rule  of  this  Chapter ,  and 

^   fo  the  fum  will  be  found  i  ^4 :  In 

^°  like  manner  the  Aim  of  thefe  fra- 

^'  .  4  dlions  1 1  and  I  will  be  found  i  f  Al- 
rfe^^  "Itt  fo  the  fum  of  thefe  fix  Fradtions,.!!, 
U,  T^,  T»  T»  T»  after  they  are  reduced  to  a 
common  Denominator  (according  to  the  latter 
Example  in  the  note  at  the  end  of  the  fifteenth  Rule 
of  the  feventeenth  Chapter^  will  be  found  ^4, 
that  is,  3  |. 

///.  When  any  of  the  fractions  given  to  be  ad- 
ded is  a  compound  Fraction,  fuch 
tht  Mixmn  of  compound  fraction  is  firft  of  all  to  be 
cm^omi  Fra-  ygduced  into  a  finglc  fraftion  (by  the 

fixteenth  Rule  of  the  feventeenth 
Chapter ;  and  then  you  may  proceed  as  before. 

So  \  and  y  of  i  being  given  to  be  added , 
their  fum  will  be  found  for  the  compound  ^ra- 
aion  I  of  i  will  (by  the  fixteenth  Rule  of  the  17th 
Chapter)  be  reduced  to  r\  ( or  in  its  leaft  termsj  o 
which  added  to  the  fingle  fraction  \  faccording  to 
the  fecond  rule  of  this  Chapter)gives  |i.  Here  you 
may  obferve,  that  the  fraftions  given  to  be  added 
in  all  the  former  cafes,  are  fuppofed  to  be  fractions 

of  Integers,  which  have  one  and  the 

B)  Denominati-    fame  particular  dtnomivatioTiy  vix..  If 

cn  is  meant  the  fraftions  given  to  be  ad- 

'IZ'rtlC   ded,  be  a  fraftion  of  a  pound  fterling, 

all  the  reft  ought  to  be  fraftions  of  a 

pound 
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pound  fierling^  and  the  like  is  to  be  underllood  of 
other  denominations. 

IF.  When  fraftions  of  Integers,  To  aU  fra^hns 
of  different  denominations  are  given 
to  be  added,they  are  firft  of  all  to  be  „omhtaHo^^^^^  ^' 
reduced  into  fradtions  of  Integers 
which  fliallhave  one  and  the  fame  particular  deno- 
mination (by  the  fixteenth  Rule  of  tlie  feventeenth 
Chapter  -J  and  then  they  may  be  added  by  the  firfl: 
or  fecond  Rule  of  this  Chapter.  « 

So  if  5  of  a  pound  fierling^  jof  a  Ihilling^and  j  of 
a  peny  were  given  to  be  added,  reduce  the  two 
latter  into  fradtions  of  a  pound  fterling  (by  the 
fixteenth  Rule  of  the  feventeenth  Chapter)  viz..  \ 
of  a  {hilling  isjof^^  of  a  pound  fierling^  which 
compound  fraction  being  reduced  into  a  fingle 
frad  ion  gives  t-^I  Likewife  ^  of  a  peny ,  is  ^  of 
Ti  of  of  a  pound  fterling^  which  compound  fra- 
dion^  being  reduced ,  gives  H.  Laftly  ,  I U. 
-.,1//*  and  yT?  being  added  according  to  the  fe- 
cond Rule  of  this  Chapter,  their  fum  will  be  found 
7%'^^>or  in  its  leaft  terms  IL 

V.  When  mixt  numbers  are  given  to  be  added  , 
find  firft  of  all  the  fum  of  the  fra- 
ftionsf  by  the  firft  and  the  fecond  Rule  ^'^^ 
of  this  Chapter;)  then  add  the  Integer 
or  Integers  fif  there  be  any  found)  in  the  fani  of 
the  fradtions,  unto  the  whole  numbers,,  and  coUedt 
the  fum  of  them  as  you  were  taught  by  the  Rules 
of  the  third  Chapter. 

So  if  3  I  4 1  and  1 6  {.  were  given  to  be  added  , 
•  their  fum  will  be  found  24  1^  viz.,  the  fum  of  the 
fradtions  \  \  and  |  will  be  found  (by  the  fecond 
Rule  of  this  Chapter)to  be  i  ij,and  the  fum  of  the 

L  3  whole 
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whole  numbers,  3,4,  and  16,  is  23,unto  which  ad- 
ding I  ('the  Integer  found  in  che  fumofthe  fratftions) 
the  fum  is  24 ;  fo  that  24  !^  is  the  fum  of  the  mixt 
numbers  given  to  be  added. 


CHAP  XIX. 

Suh ration  of  Vulgar  Fr anions  and 
wixt  t<!umlers. 

/.  \  7  XT  Hen  th^urabers  given  are  both  lingic 
^    ^  fradlions  and  have  equal  Denominators 

fubtraft  the  lefler  Numerator 
jljefHttra^on  offm-  ft-Qm  the  greater,  and  place  the 
|/e/r^/zon/,  VIZ.       remainder  over  the  common 

I,  When  they  have  a  .  r    •     r  u 

common  Denominator,     Denominator  ,  lo  IS  fuch  new 

fraftioa  the  difference  between 
the  fraftions  given. 

Thus  the  difference  between  the  fradions  7-?  and 
TT  isTT^  which  is  found  by  fubtradting  the  lefFer 
Numerator  7  from  the  greater  Denominator  9,  and 
placing  the  remainder  2  over  the  common  denomi- 
nator 1 1  ;  alfo  the  difference  between  the  fra- 
ctions ^^and  \\  is  a?,  that  is,  the  fraction  \i  exceeds 

//.  When  the  numbers  given  are  both  Cngle 

firaftions  and  have  not  a  common 
2.  When  they  Denominator  ,  reduce  them  into  fra- 
have  unequal  Ctiovis  of  the  fame  value  which  fhall 
vemmtnators.    j^^^^  ^  common  Deijominator  ( 

the  fourteenth  or  fifteenth  Rule  of  the  feventecnth 
Chapter,)  and  theg  fipd  their  difference  by  the  laft 
Rule  '  So 
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So  the  difference  between  the  fraflions  |  and  ^ 
will  be  found  ^7  vxi^.  reducing  the  fractions  given 
infb  their  equivalent  fractions  and  \iy  which 
have  a  common.  Denominator ,  the  dijFerence 
fought  will  be  found  by  the  firft  Rule  of  this 
Chapter.  Likewife  ^\  being  fubtra<ned  from  l"^, 
there  will  remain  rii- 

///.  When  one  of  the  numbers  gi-   ^-^^  fubtranion 
vcn  is  a  whole  number  or  a  mixt  num-  ^{^^'^(J-^ 
ber,  alfo  when  both  of  them  are     \l  gy  age- 
mixt  numbers ,  reduce  fuch  whole,    ntral  Rule. , 
or  mixt  numbers  into  an  improper 
Fradion  or  Fra£tions,by  the  tenth  or  eleventh  Rule 
of  the  feventeenth  Chapter,  and  then  the  operation 
will  be  according  to  the  firft  or  fecond  Rule  of  this 
Chapter. 

So  7  I  being  given  to  be  fubtrafted  from  12,  the 
remainder  will  be  found  4  j  i  Firft  7  1  will  be 
reduced  into  the  improper  Fradion  ^Ifo  12 
will  be  reduced  to  '  i  then  thefe  two  improper  fra- 
dtions and  will  be  reduced  into  their  equiva- 
lent fractions  H  and  '^j  f which  have  a  common 
Denominator.  )  Uftly  ,  the  difference  between 
5. J  and  is  '4,  or  4  |.  In  like  -manner  9  I  being 
given  to  be  fubtradkd  from  127,  the  remainder 
will  be  found  2^;  j  as  by  the  fubfequent  operation 
is  manifeft. 


12 

(  9; 

T 

60 

.  122 

38 

9^ 

-7  that  is  4 1 

L  4 

\l  that  is  2  TV- 

AUhougli 

1^6  SultraFlioH  of  Book 

Although  the  three  laft  Rules  be  fufficient  for 
all  cafes  in  Suhtraiiion  of  Fr^;?/>/,mixlnumbers,or 
whole  and  mixt  j  neverthelefs  the  following  Knles 
will  be  more  expeditious  in  the  fubtraftion  of  mixt 
numbers,  or  whole  and  mixt,  efpecially  when  the 
Integers  confift  of  many  places,  as  will  be  manifeft: 
by  the  operation,  viz^ 

jr.  When  a  whole  number  is  given  to  be  fub- 
traded  from  a  mixt  number,  fubtrad: 
2,  By  partku'  the  faid  whole  number  from  the  In- 
lar  Rules,  viz.  teger  or  Integers  of  the  mixt  num- 
r.A  whole  mm- fas  is  taught  by  the  Rules  of  the 

fourth  Chapter;  and  unto   the  re- 
mainder  annex  the  fradtional  part  of 
the  mixt  number  given,  fo  is  the  mixt  number 
thus  found ,  the  rem  linder  or  difference  fought. 

As  if  7  be  given    tor  be  fubtradted 
^4  T      from  24  i  J    the  remainder  .  will  be 

J7      ^    17  I,  as  by  the  operation  is  mani- 

17^  fcft. 
^.  When  a  fraction  is  given  to  be  fabtra(fled 
from  an  Integer,  fubtradthe  Nume- 
A  Framon  rator  from  the  Denominator ,and  place 
from  an  inte-  that  which  remains  over  the  Denomi- 

nator,  which  new  iradtion  thus  found, 
is  the  remainder  or  difference  fought- 

So  \  being  fubtraded  from  an  Integer,  or  i,the 
remainder  is  \  :  Alfo  \^  being  fubtraded  from  1 , 


6 


the  remainder  is  _ 
T/.  When  a  fradion  is  given  to  be  fubtradcd 

from  a  whole  number  greater 
3;  AFraUionfrom  a  than  *i,  fubtrad  the  faid  fra- 
tfbole  mmkr  greater  ^[^^  f  j-om  one  of  the  Integers 

given  (by  the  laft  Rule    fo  the 

remaining 
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remaining  fradion  being  annexed  to  th^  number  of 
Integers  leflened  by  unity  or  gives  the  remainder: 
or  difference  fought. 

Thus  y  being  fubtrafted  from  17,  the  remainder 
is  16  4  ^alfo  being  fabtrafted  from  39,  the  re- 
mainder is  38  ^1. 

ni:  When  a  mixt  number  is  given  to  be  fub- 
traded  from  a  whole  number,  fub- 
tradfirft  of  all  fby  the  fifth  Rule  of  l^rTaM 
this  Chapter)  the  fractional  part  01  jjumber. 
the  mixt  number  from  an  Integer 
borrowed  from  the  whole  number  given,  and  fet 
down  the  remaining  fraftion,  then  adding  the  Irt- 
teger  borrowed  unto  the  Integer  or  Integers  or  the 
mixt  number,  fubtrad  the  faid  fum  from  the  whole 
number  given  (as  is  taught  in  fubtradion  of  whole 
numbers     fo  that  which  remains  ,  together  with 
the  remaining  fradion  before  found,  is  the  remain- 
der or  difference  fought. 

So  if  9     be  fubtraded  from  50,  the  re- 
mainder  is  40  -717  as  by  the  operation  is  9 
jnanifelt.  40  -\ 

VJII.    When  a  fradion  is  given  to  be  fubtra- 
ded from  a  mixt  number,  and  the  faid  fradion  is 
lefs  than  the  fradional  part  of  the 
mixt  ruinbcr,  fubtrad  the  leflerfra-    5-  A  Framon 
dion  from  the  greater  by  the  firft  {^./.^X 
or  fecond  Rule  of  this  Chapter,  then   and  the  next 
the  remaining  fradion  being  annexed  Rule. 
to  the  Integer  or  Integers  of 'the 
'mixt number,  gives  the  remainder  or  difference 
fought. 

So 
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So  J  bcii>g  fubtrafted  from  12  f  the  remainder  is 
12  yj,  as  by  the  operation  is  manifeft. 
12  I      IX.  When  a  fraftion  is  given  to  be  fub- 
o  i     trailed  from  a  mixt  number,  and  the  faid 
Fraction  is  greater  than  the  frai::tionai  part 
^ '    of  the  mixt  number^fubtf  aft  the  f^id  greater 
fraflion  from  an  Integer  borrowed  from  the  ftiixt 
number  (by  the  fifth  Rule  of  this  Chapter)  and  add 
the  remaining  fraftion  unto  the  fraelional  part  of 
the  mixt  number  fby  the  firll  or  fecond  Rule  of  the 
eighteenth  Chapter  )  fo  the  fra(ftion  found  by  that 
addition,  being  annexed  to  the  Integers  of  the  mixt 
number  leflened  by  an  Integer,  or  i  gives  the  re- 
mainder or  difference  fought. 

Thus  7  being  fubtra-fted  from  13  |,  the  remain- 
der is  12  -f^,       fubtrafting  ^  from  the 
13  ^    remainder  is      which  '^dded  to  \  gives 
o  i         which  being  annexed  to  12  fche  nuni- 
her  of  Integers  in  the  mixt  number  lef- 
^*  fcned  by  i  or  unity  )  gives  12  ^\  the  re- 
mainder fought. 

X.  When  a  mixt  number  is  given  to  be  fubtra- 
fted  from  a  mixt  number,  and  the 
<5.  A  mixt  num-  fractional  part  of  the  mixt  number  to 
mJb^^b  "ihi,  f^btradted  ,  is  lefs  than  the  fra- 
W  the  \lxt  *  ^ional  part  of  the  mixt  number  from 
ji.uk.  v;hich  you  are  to  fubtraft ,  fubtraft 

the  faid  leffer  fraftion  from  the  grea- 
ter (  by  the  firft  or  fecond  Rule  of  this  Chapter) 
and  fet  down  the  remaining  Fraction :  alfo  fubtradt 
the  Integers  of  the  lefTer  mixt  number  from  the  In- 
tegers of  the  greater  (as  in  Subtraction  of  whole  ^ 
numbers  0  i^  the  mixt  number  thus  found",  the 
Remainder  or  difference  fought. 

So 
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So  if  17  T  be  given  to  be  fubtrafted 
from  20  ^,  the  remainder  will  be  found 
3  ^iz.,  fubtradling  \  from  ^,  the  re- 
mainder is  ^v,alfo  fubtrafting  17  from 
20,  the  remainder  is  'S- 

XL  When  a  mixt  number  is  given  to  be  fubtra- 
<fled  from  a  mixt  number,  and  the  fractional  part 
of  the  mixt  number  to  be  fubtradled  is  greater 
than  the  fractional  part  of  the  mixt  number 
from  which  you  are  to  fubtraft  ,  fubtradl^  the 
faid  greater  Fraftion  from  an  Integer  borrowed 
from  the  greater  mixt  number  (  by  the  fifth 
Rule  of  this  Chapter  )  and  add  the  remaining 
fradlion  unto  the  fraftional  part  of  the  greater 
mixt  number  (by  the  firft  or  fecond  Rule  of  the  • 
18th  Chapter  ;)  fo.is  the  fum  to  be  refcrved  as 
the  fraftional  part  of  the  remainder  fought  j 
then  add  the  Integer  borrowed  urito  the  Inte- 
ger or  Integers  of  the  lelTer  mixt  number  ,  and 
fubtrad  the  fum  from  the  Integers  of  the  grea- 
ter mixt  number  fas  in  fubtraftion  of  whole  num- 
bers 0  fo  .that  which  remains,  together  with  the 
fraction  before  referved,  is  the  remainder  or  diffe- 
rence fought. 

Thus  if  20  ^  be  given  to  be  fubtraded  from  3  5  | 
the  remainder  will  be  found  14  viz.. 
fubtrafting  t  froni  ^n  Integer  or  i,  the  35  | 
remainder  is  v,  which  added  to  4  gives  20  J 
then  adding  the  Integer  borrowed  unto  "74^ 
20,  it  will  be  21,  which  fubtrafted  from 
35,  the  remainder  is  14,  fo  the  remainder  or  dif-  1 

ference  fought  is  I4tI-  • 

When 
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When  ypu  cannot  clearly  difcern  which  is  the 
greater  of  two  fradtions,  having  unequal  Denomi- 
nators, reduce  them  into  fradtions  of  the  fame  va- 

lue  which  fhall  have  a  common  Deno- 

jranms.        the  fcventcenth  Clfapter)and  then 

it  will  be  apparent  which  of  the  two 
Iraftions  is  the  greater.  As,  if  it  be  defired  to  know 
which  of  thefc  two  fractions  ;  and  is  the  greater, 
after  they  are  reduced  to  i\  and  iZ^  it  is  evident 
that  the  former  exceeds  the  latter  by  57. 


CHAP.  XX. 

Multiplication  of  Vulgar  Fra^ions^  and 

mixt  Numbers. 

\/\/Hen  the  numbers  given  to  be  multipli- 
^  ^  ed  are  both  fingle  fraaions,multiply  the 
f  r  Numerators  one  by  the  other.and  take 
IJeTSi!"  ^1^^  P^^d^^  for  a  new  Numerator^  al^ 

fo  multiply  the  dfenominators  one  by 
the  other,  and  the  Produdt  is  a  new  denominator, 
which  new  Fradlion  is  the  Produdt  fought. 

So  and  \  being  given  to  be  multiplied,  the 
ProducT:  will  be  found  i^,  for  7  multiplied  by  5 
produceth  3$  for  a  new  Numerator,  and  12  multi- 
plied by  8  produceth  96  for  a  new  Denominator : 
alfo  4  and  4  being  multiph'ed  one  by  the  other , 
the  Produa  will  be  found  Here  you  may  ob- 
fcrve  that  in  the  multiplication  of  proper  TraWx- 
tnsy  the  Produdl  is  always  lefs  than  either  of  the 
terms  given ;  for  in  multiplication  fuch  proportion 

as 
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as  unity  or  i  hath  to  either  of  the  terras  given,  the 
fame  proportioa  hath  the  other  term  to  the  Pro- 
duft. 

//.  When  one  of  the  numbers  given  is  a  whole 
number  or  a  mixt  number  j  alfo 
when  both  of  them  are  mixt  num-  To  tmlnply  mat 

«  J       r   t-     i_  1         I  numbers* 

hers,  reduce  fuch  whole  number  or 
mixt  number  or  numbers  into  an  improper  fraction 
or  fradions  by  the  tenth  pr  eleventh  Rules  of  the 
feventeenth  Chapter,  and  then  the  operation  will* 
be  the  fame  as  in  the  laft  Rule. 

So  8  I  being  given  to  be  multiplied  by  5,  the 
Produft  will  be  found  43  |  j  viz..  8  }  being  redu- 
ced into  the  improper  fraftion  :  Alfo  5  unto 
multiply  26  by  5,  theProdudl  is  130  for  a  new- 
Numerator:  Alfo  multiplying 3  by  i^the  Produfl: 
is  3  for  a  new  Denominator,  which  new  Fraftion 
■4-  being  reduced  ^according  to  the  thirteenth 
Rule  of  the  feventeenth  Chapter;  will  be  43  \ 
the  Produdl  fought.  In  like  manner  7  \  being  mul- 
tiplied by  5  4,  the  Produd  will  be  found  42.  Here 
obferve,  that  when  either  of  the  terms  given  is  a 
compound  fraaion,it  is  firft  of  all  to  be  reduced  in- 
to a  fingle  fraftion,and  then  the  oi)eration  is  as  be- 
fore. 

Note  I.  Sometimes  the  work  of  Multiplication  in 
Fractions  may  be  very  ufefully  contracted  by  this 
following  Rule,  viz.. 

When  two  Fradtions  proposed  to  be  multiplied 
(.whether  they  be  proper  or  improper)  are  fuch, 
that  the  Numerator  of  the  one,  and  the  Denomina- 
tor of  the  other,  may  be  feverally  divided  by  fome 

common  Divifor  without  a  remainder  •>  you  may 

take 
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take  the  Quotients  in  ft  cad  of  the  fa  id  Numerator 
and  Denominator,  and  then  multiply  as  before  iu 
the  firft  Rule  of  this  Chapter  :  As  for  example,  if 
7  be  to  be  multiplied  by  t7  ;  bccaufe  6  the  Numera- 
tor of  the  firft,  and  1 1  the  Denominator  of  the 
latter  Fradtion,  being  feverally  divided  by  their 
common  Divifor  (J,give  the  Quotients  i  and  2,1  fen 
thefe  (or  imagine  them  to  be  fet)  in  the  places  of  5 
and  1 2  i  by  which  e^cchange  there  ari  fe  ^  and  |,thefe 
multiplied  one  by  the  other  (according  to  the  firffi 
Rule  of  thrs  Chapter)  produce  the  defired  Pro- 
dud:  of  y  into     in  the  fmalleft  terms. 

Again,  to  multiply  {t  by  i  becaufe  the  Nume- 
rator of  the  firft  Fradioii  and  the  Denominator  of 
'  the  latter,  being  each  divided  by  i5  give  the  Quo- 
tients I  and  I,  I  fet  I  and  i  in  the  places  of  15  and 
16  i  likewife  becaufe  48  the  Denominator  of  the 
firft^  and  3  the  Numerator  of  the  latter  Fradlion, 
being  each  divided  by  their  common  Divifor  3, 
give  16  and  I,  I  take  16  and  1  inftead  of  48  and  35, 
fo  by  thofe  exchanges  there  arife  ^^7,  and  \ ,  which 
multiplied  one  by  the  other  produce  ^i, which  is  the 
Produd  in  the  fmalleft  tern>s  made  by  the  multi- 
plication of  \{  into  (or  by ) 

2.  To  take  any  part  or  parts  of  a  number  pro- 
pounded, is  nothing  elfe  but  to  multiply  the  faid 
number  by  the  Fraftion  which  declareth  what  part 
is  to  be  taken :  So  if  you  defire  to  know  what  is  f 
of  320,  multiply  by  or  by  f  r^id  the  Prol 
duft  will  be  200.  In  like  manner  y  of  45  4  is  36 1 
Alfo  ^  of  120  is  30. 

■ 

3.  Sometimes  the  work  of  multiplication 

numb 
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numbers  may  be  compendioufly  performed  'after 
the  manner  of  thefe  following  examples^i^i:?:.  if  it  be 
required  tQ  multiply  120  J  by48i,  firft  multiply 
the  whole  numbers  mutually,  to  wit,  120  by  48, 
and  place  the  particular  produdls  orderly  one  un- 
der the  other  as  in  Multiplication  of 
whole  numbers  ^  then  multiply  the  faid       120  J 
whole  numbers  firlt  given  by  the  fr2-        48  t 
ilions  alternately,  viz..  take  ^  of  48  5^00 
which  is  12,  alfotake^of  120  which  is  480 
6o,and  place  the  faid  12  and  60  orderly  12 
to  be  added  to  the  former  panicular    _  60 
Products  :  Laftly,  add  all  together,  and      5832  ^ 
to  the  fum  annex  the  produd  of  the  • 
two  fraftions,  to  wit  in  this  example,  the  produft 
of  the  Multiplication  of  ^  by  7^  which  is  ^fo  the  to- 
tal Produd  required  will  be  5832     as  you  fee  by 
the  example  in  the  Margent.  In  like  manner^  if  1 8  i 
be  multiplied  by  40},  the  Produft  will  be  746  i  i 
and  if  29  {  be  multiplied  by  50,the  Produdt  will  be 
X475,  as  you  fee  by  the  examples  following. 


18  i 

I  29t 

720 

1+50 

20 

25 

6 

'475 

746  ? 

4.  When  a  fradtion  is  to  be  multiplied  by  a 
number  which  happens  to  be  the  fame  with  the 
Denominator,take  tne  Numerator  for  the  Produfti 
fo  if  this  fraftion  ^  be  propounded  to  be  muiti- 
plitd  by  the  Dcnominaxor  4,  the  Product  will 

be 
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be  that  is  '^^  which  is  the  fame  with  the  Nu- 
merator 3.  In  like  manner  if  be  multiplied  by 
the  denominator  8,  the  Produdl  is  equal  to  $  the 
Numerator  of  the  faid  {. 


CHAP.  XXL 

Divijion  of  Fulmar  Fr  anions  and 
mist  Numlers. 


/.TTXTHen  the  numbers  given  arc  both  fingle 
V  V  fractions,  multiply  the  Denominator  of 
The  Vivifion  of       Divifor  by  the  Numerator  of  the 
fiilepSlns.   Dividend,  and  take  the  Produd  for 

a  new  Numerator:  alfo  multiply  the 
Numerator  of  the  Divifor  by  the  Denominator  of 
the  Dividend,  and  the  Produil  is  a  new  Denomina- 
tor •>  which  new  fradlion  is  the  quotient  fought. 

So  if  5  be  given  to  be  divided  by      the  quoti- 
ent will  be  found  -'^ ;  viz..  multiplying  5  by  4  the 
Produdl  is  20  for  a  new  Numerator  , 
(it  ^ilfo  multiplying  3  by  9,  the  Produdl  is 
27  for  a  ,new  Denominator,  fo  is  \j  the 
quotient  fought  j  in  like  manner  if  t  be  given  to  be 
divided  by  j,  the  quotient  will  be  found  44-,  that  is 

1  -ii^  as  you  fee  in  the  Example :  here 
j)x(M  "^^y  obferve,  that  in  Divilion 

by  proper  fractions  y  the  quotient  is 
always  greater  than  either  of  the  fraftions  gi- 
ven i  for  in  Divifion,  as  the  divifor  is  in  pro- 
portion to  I  or  unity,  fo  is^he  dividend  to  the 
quotient,  • 

//.  When 
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IL  When  one  of  the  numbers  given  is  a  whole 
number^  or  amixt  number  i  alfo  when  both  ar^  * 
mixt  numbers,  reduce  fuch  whole  number  or  ifiixt 
number  or  numbers  into  an  improper  fra^lion  or 
fradtionsjby  the  tenth  or  eleventh  Rule  of  the  feven- 
teenth  Chapter,  and  then  the  operation  will  be 
the  fame  as  in  the  lafl:  Rule. 

So  if  42  be  divided  by  7  1,  the  quo-    7')  42  ( 
tient  will  be  found  5  |,  for  7^  and  42  ^ 
will  be  reduced  into  thcfe  improper. fra-  *^ 
itipns and      then  multiplying  42  15)^4(5! 
by  2,  the  Produft  is  84  for  a  new 
Numerator,  alfo  multiplying  i  5  by      the  pro- 
duct is  15  for  a  new  Denominator,  fois  the 
quotient  fought,  vyhich  is  equal  to  5  |  fas  is  evi- 
dent by  the  thirteenth  Rule  of  the  feventeenth 
ChapterJ  In  like  manner,  if  5^  be  divided  by  3t>^ 
the  quotient  will  be  i      Alfo  if  5  ^  be  divided  by* 
1 2  \  the  quotient  will  be  |i. 

Note,Sometimcs  the  work  of  Divifion  iu  Fra(5li- 
ons  may  be  very  ufefullycontradted  by  this  follow- 
ing Rule,         When  either  the  two  Numerators, 
or.  the  two  Denominators  of  the  Fractions  propo- 
fed,  canbe4ivided  feverally  byfome  common  Di- 
vifor  without  a  remainder,  you  may  take  the  Quo- 
tients inltead  of  the  faid  Numerators  or  Den|>mi- 
nators,  and  then  divide  by  the  firlt  Rule  of  this 
Chapter  :  As  for  example,  if  \^  be  to  be  divided  by 
I,  becaufe  the  Numerators  12  and  8  being  each 
divided  by  their  common  Divifor  4  will  give  the 
Qiiotient^  3  and  2,  I  take  thefe  inltead  of  1:2  and  8, 
by  which  exchange  there  arife  tt  ^nd  4>  the  for- 
mer of  which  being  divided  by  the  latter^  (accord- 

M  ing 
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ing  to  the  firfl:  Rule  of  this  Chapter)  gives  j^^which 
is  the  Qiiotient  in  the  leaft  terms  that  arifeth  by  di- 
viding tt  by  |. 

Again,  to  divide  by  -'^.j  becaufe  the  Numera- 
tors 25  and  15  being  feverally  divided  by  their 
common  Divifor  5  give  the  Qjiotients  5  and  s^likc^ 
wife  becaufe  the  Denominators  8  and  8  being  each 
divided  by  8  give  the  (Quotients  i  and  ij  fet  5  and 
3  in  the  places  of  the  Numerators  25  and  1  s^alfo  i 
and  I  in  the  places  of  the  Denominators  8  and  8, 
whence  arifei  and  |.  Laftly,  dividing  \  by  \,  that 
is  5  by  3,  there  arifeth  |,that  is  i  |,  which  is  the 
delired  Qiiotient  of  4^  divided  by 

jQficfiions  to  exercife  the  Rules  of  V ^Igar 
FraUions  before  delivered. 

^/<ey?.  I.  The  difference  of  two  numbers  is  i  \\y 
the  lefTer  number  is  2.i|What  is  the  greater  lAnfxo, 
3  T»  (found  by  Addition. ) 

^2.  What  number  is  that^which  if  added  to  3  •{ 
gives  the  fum  8tr?  Aj7fw.  4^^  ffound  by  Sidnraaion!) 

Qnefi.  3.  There  is  in  three  bags. the  fum  of 
121  4I  /.  viz..  in  the  firft  bag  50  t  in  the  fecond 
40^/.  what  is  in  the  thira  bag?  jinfw.  io\h 
(^found  by  Addition  and  Snbtra^iorj.) 

.^j^ey?.  4.TW0  Merchants  AznA,  J?,having  certain 
fliares  in  a  Ship^thc  fhare  of  ^is-r^  of  the  Ship,that 
of  B     what  is  the  difference  between  their  parts? 
Afifw.  The  (hare  of  ^  exceeds  the  fhare  of  !S  by 
(found  by  SnbtraiHon.) 


Chap.  XXII.        Notation  cf^  ^c.       16  f 
jQiieft.  5.  What  is  I  of  1 30 1 /  Aafwl  8 1 }  (^found 

by  ^^HltipHcation.) 

jQnefi.  6.  What  ntSmbcr  is  that  >  which  being 
multiplied  by  \  produceth  254?  jinf./3^2  \  ('found 
by  Divifion.') 

Now  foUoweth  the  doflrinc  oi Decimal  FraSlms. 


The  DoSlrine  of  Decimal  FraSiions. 


CHAP.  XXU. 

•    Notation  of  Decimal  Fra^ions\ 

J.  TT  is  hard  to  determine^  who  was  the  firft  that 
brought  "Decimal  Jirithmetick  to  light,  though 
it  be  a  late  Invention  i  but  without  doubt  it  hath 
received  much  improvetaent  within  the  'compafs 
of  a  few  years,  by  the  induftry  of  Artifij^zn^  now 
feems  to  be  arrived  at  perfedion.  The  excellency 
thereof  is  belt  known  to  fuch  as  can 
apply  it  to  the  pradical  part  of  the  '^^P^^^  yff-^ 
Mathematkks,  and  ^  to  the  Conftru-  g^'"^^ 
dion  of  Tables^  w  hich  depend  upon 
ftanding  or  conftant  proportions,  fuch  ate  Tri^o^ 
mmemcal  Canons^  Tables  for  computing  of  comprnd 
Jmrefij&cc.  in  which  cafes  decimal  operations  do 
afford  fo  great  help,  (that  in  my  opinion)  many  a* 
ges  have  not  produced  a  more  ufeful  invention* 
But  it  may  be  objeded,  that  Decimal  jirithmetick 
for  the  moft  part  gives  an  ioaperfed  folutioa  to 

M  2  ? 


1 68  Notat/oH  of  Book  T  ' 

a  queftion.  This  I  grant,  yet  the  anfwer  fo  given 
may  be  asufefulas  that  which  is  exadtly  true  ; 
for  in  common  affairs,  the  16fs  of  part  of  a 
graw^  or  of  an  wch^  &c.  to  wit,  any  quantity  which 
cannot  be  feen,  is  inconfidcrable  :  but  I  could  not 
be  miftaken,  for  in  extolling  Decimals  I  do  not  cry 

down  FTilgar  Fr anions ,  fince  experi- 
^f^^^^^m     ^"^^  ftewcth  that  Decimal  Fra£Hom  are 

tiZsabHfed.    commonly  abufcd  ,  by  being  applyed 

to  all  manner  of  queftions  about  wo- 
wy,  weighty  &c.  when  indeed  many  queltions  may 
l)e  refolved  with  much  more  falicity  by  P^nl^ar 
ArithmcticKi  as  may  partly  appear  by  this  Exam- 
ple,      at  9/.  6  s.  the  hundredweight 

of  Tabaco ,  what  will  987  hundred  weight  coft  ? 
Anfw.  9212/.  which  by  the  common  Rule  of  Pra-^ 
ilice  by  j^Uqnot  farts  is  found  out  in  a  quarter 
of  the  time,  that  will  neceflarily  be  required  to 
ivork  it  by  Decimals^  which  atlaft  will  give  an  im- 
perfect anfwer  ^  I  mi^ht  inftance  the  like  inconve- 
nience divers  ways,  werefit  not  for  iofs  of  time ; 
fo  that  the  right  ufe  of  Decimals  depends  upon  the 
difcretion  of  the  jirtifiK 

'  11.  Whefi  a  fingle  Fradion  hath  for  its  deno- 
minator  a  number  confifting  of  1  or 
ifaDe%ml   ^"^^^         extrcam  place  towards  the 
fraaion,       ^^^^  ^^^'^  ^       nothing  but  a  f  ypher 

or  Cyphers  towards  the  right ,  it  is 
more  particularly  called  a  Decimal :  of  this  kind 
are  thefe  that  follow,  ^i,  that  is,  five  tenths,  t^, 
five  hundreth  parts  j  likewifc  thefe  are  decimal  fra- 

i»uunb,  "rovv>  TooBo)  -i-^ooJ 

///.  A  Decimal  fraction  may  be  cxprcfs^d  with- 
out 
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out  the  Denominator,  by  prefixing  a  point  or  com- 
ma before  (to  wit,  on  the  left  liand  oO*the  Nume- 
rator, fo  j-i  may  be  written  thus,. 5  or  thus,,5,and 
thus,  -,i5,or  thus,  25. 

Jr.  In  Decimals  when  the  Numerator  confiUs 
not  of  fo  many  places  as  the  Denominator  hath  Cy- 
phers, fill  up  the  void  places  in  the  Numerator  with 
Cyphers  prefixed  on  the  left  hand  :  fo  j-l  is  written 
thus  .05  i  likewife  7-4^  thus,  .050 ^  and  to^^Ij  thus, 
.©205,  likewife  7^3^,  thus,  -005.  ^ 

P^.ln  Decimals  thus  exprefsM,the  Denominator  is 
difcoverable  by  the  places  of  the  Numerator  :  for 
if  the  Numerator  coniifts  of  one  place,  the  Deno- 
minator confifts  of  I  or  unity  with  one  Cypher  \  if 
of  two  places,  the  Denominator  confifts  of  i  with  - 
two  Cyphers  annexed  ^  if  of  three,  the  Denomi- 
nator confifts  of  I  or  unity  with  three  Cyphers  an- 
nexed :  fo  the  Denominator  of  .25  is  100 ;  the  De- 
nominator of -050  is  1000,  and  the  Denominator 
of  .096  is  IQOO. 

n.  Cyphers  at  the  end  of  a  Decimal  do  neither 
augment  nor  diminifiithe  value  thereof  :  fo  .2, .20, 
.2CO,  .2000  are  ^^dw^/i,  which  have  one  and  the 
fame  value,  for  7-^^  being  abbreviated  by  the  eighth 
Rule  of  the  feventeenth  Chapter^  will  be  made 
andfowill,^|or,if^. 

y^II.  Wherefore  Decimal  fractions  are  caliiy  re- 
duced to. a  common  Denominator  (which  is  a 
troublefome  work  in  f^ul^^ar  FraEtims  ;^  for  if  all 
the  Numerators  of  as  many  decimal  fradtions  as  are 
given,  be  made  to  confift  of  the  fame  number  of 
places,  by  annexing  a  Cypher  or  Cyphers  at  the 
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end(that  is  on  tl^e  right  hand)  of  fuch  Numerators 
as  are  dcfeftive,  they  will  all  be  reduced  to  a  com- 
mon Denominator,  fo  thefe  Decimals  .2,  .03,  .027 
(which  fignifie  ttI)  tosO  .n^ay  be  reduced  in- 
to thefe,  .200,  .030,  .027,  which  have  a  1000  for^a 
(:ommon  Denoiuinalor.  • 

VIII.  The  order  of  places  in  any  Decimal*  pro- 
ceedeth  from  the  left  hand  to  the  right,  contrary 
to  the  order  of  places  in  Integers,  which  is  from- 
the  right  hand  to  the  left  :  fo  in  this  Decimal^i^'j 
the  figure  2  ftandeth  in  the  firft  place  (being  the 
oiitermoft  towards  the  left  hand,  and  next  to  the 
point,)  the  figure  4  ftandeth  in  the  fecond  place^ 
and  7  in  the  third.  Alfo  in  this  Decimal  .0245,  a 
Cypher  flands  in  the  firfi  fUce^  2  in  the  fecond^  4  in 
the  r/?ir/5/,  and  5  in  the  f cm h. 

IX.  Every  place  in  the  Numerator  of  a  Decimal 
Fraftion  hath  a  peculiar  Denominator,  or  proper 
value,i//2:.  the  Denominator  of  the  firft  place  is  10  j 
of  the  fecond,  100^  of  the  third,  loco,  &c.fo  that 
tlje  firft  place  of  a  Decimal  fignifies  tenth  parts  of 
an  unite  or  Integer  ^  the  fecond  place,  hundreth 
parts  of  an  Integer  ;  the  third  place,  thoufandth 
parts  of  an  Integer,  &c.  Hence  it  is  manifeft,  that 
this  Decimal  .^2^^  (jevery  place  thereof  being  con- 
fidered  .apart  by  it  felfj  confifts  of  .3,  .02,  .005, 
.0004  C-i^.  T J,  T r^o^,  loo^h  which  being  reduced  . 
to  a  common  Denominator  (by  the  feventh  Rnle 
of  this  Chapter  )  will  give  thefe  ,  .3000  ,  .0200, 

to    wit  ,  ToW,  To^oo^  npoT,  7o^o5/ 

all  which  collectively  make  .32.54  (or  -xl^^^) 

X.  In  whole  numbers,  the  firft  place  above  (that 
is  on  the  left  hand  of)  the  place  of  unities,  figni- 
fies 
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fies  Tens  of  Unites  *,  but  the  firfl:  place  beneath, 
Xthat  is  on  the  right  hand  oQ  the  place  of  Unities, 
fi^pifies  tenth  parts  of  r  or  Unity,  and  is  called  the 
firlT:  place  of  Decimal  parts,  or  place  of  Primes  j 
likewife  the  fecond  place  above  the  place  of  Unities, 
lignifics  hundreds  of  Unities,  Inic  the  fecond  place 
beneath  the  place  of  Unities  lignifieth  hundredth 
parts  of  I  or  Unity,  and  is  called  the  fecond  pUce  of 
DecimalsyOr  place  of  feconds,  i  fo  that  as  the  values 
of  the  places  in  Integers  doafcend  in  a  decuple  pro- 
portion from  the  place  of  Units  towards  the  left 
hand,  fo  the  values  of  the  places  of  decimals  do 
defcend  in  a  fubdecuple  proportion  beneath  the 
place  of  Units  towards  the  right  hand  :  viz^  Among 
the  places  of  Integers,  every  following  place  to- 
wards the  left  hand,  is  ten  times  the  value  of  the 
next  preceding  place  :  But  among  the  places  of  de- 
cimal parts ,  every  following  place  towards  the 
right  hand  is  one  tenth  part  of  the  value  of  the  next 
precedingT^lace  :  All  which  will  bg  evident  by  the 
following  Table. 
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A    Table   for    the  Notation, 
of  Integers  and  Decimals.  * 


3 


:5 


5i 


73185 


^  ^  5;*  <b 
tii      k,  Si  ^ 


'5 

u 
O 


^    ^  ^ 

2  5?  s 


8237 


V>    cvj  ^ 


In  the  foregoing  Table  you  may  obferve*,  that 
the  places  of  Integers.or  whole  numbers  are  fepara- 
ted  from  the  places  of  DfcfWp.^m  of  1  (or  uni- 
%y)  by  a  point  j  fo  the  number  on  the  left  hand  of 
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point  expreflech  73285  Integers  or  Unities^but 
le^number  on  the  right  hand  of  the  point  expreP 
^th  only  8237  p:^rts  of  i  (or  an  Integer)  fuppo- 
ed  to  be  divided  into  loooo  equal  parts.  Inlike^ 
nanner  thisBiimber  5  #8  fignifies  $  Integers  and 
fight  tenth  parts  of  an  Integer^  and  this  number 
2,85  .82  fignifies  285  Integers  (or  Unities)  and  1^ 
parts  of  an  Integer. 

 .  J  _ 

CHARXXIII. 

Concerning  the  Reclutlion  of  Vulgar  Fra^ 

^ions  to  Decimal  Fra^ions.  ^ 


/,T  Fthegreatcll  Integer  of  A/^o^/ej^^asalfoof  weight  '^ 
Xweafurcy  &c.  were  fubdivided  decimally,  to  wit, 
a  found  of  Englifli  money  into  ten  equal  pieces  of 
coin,  and  every  one  of  tbefe  into  ten  other  equal 
pieces,  &c.  and  weights^  meafnres^^c.  after  the  fame 
manner :  the  do£lrine  of  Arithmetick  would  b^ 
taught  with  much  more  eafe  and  expedition  than 
now  it  is ;  but  it  being  improbable  that  fuch  are- ' 
formation  will  ever  be  brought  to  pafs,  I  fliall  pro- 
ceed in  diredling  a  courfe  to  the  ftudious  for  ob- 
taining the  frugal  ufe  of  fuch  Decimal  fractions  as 
are  in  his  power. 

//.  Forafmuch  as  in  Arithmetical  queftions,  fome 
of  the  giveg  numbers  do  for  the  moft  part  happen 
to  be  fraftjons,  a  way  mult  be  fhewM  how  to  re^ 
duce  a  Fnkar  Fraiiion  to  a  Deem ^ I F ration  yet  in 

fomg 
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fomc  cafes  there  is  no  need  of  this  ReduSlion  ^  for 
'examplc^a /oof  in  length  is  vulgarly  fubdivided  .in- 
ta  12  inches,  an  incK  into  4  quarters,  and  each 
quarter  into  2  half  quarters ;  but  a  foot  may  as 
eafily,  and  a  great  deal  more  commoiioufly  be  di- 
vided, firft  into  ten  equal  parts,  and  then  each  of 
thofe  into  ten  other  equal  parts,  and  each,  of  thefc 
into  ten  other  equal  parts  ;  ( or  at  leafl:  fuch  divi- 
lion  muft  be  fuppofed  or  imagined  when  it  cannot 
adually  ^e  niade.)This/oot  in  length  fo  divided,bc- 
ing  applied  to  the  fides  of  fnperficial  fignres^  or  of 
folids  will  at  firft  fight  give  the  quaptities  of  lines  in 
feet  and  decimal  vans  of  a  foot  (as  readi  ly  as  zfoot 
vulgarly  divided  will  fhew  you  how  many/^er,  in- 
chesy  qmrters  ,  and  half  quarters  are  contained  ia 
y  line)  from  whence  the  fnperficUl  or  folid  con- 
sent may  be  found  in  feet  by  multiplication  only;  and 
how  much  this  excels  thQvnlgar  way,  I  fhall  part- 
ly manifeft  in  the  fifth  Ruk  ofthe  26th  Chapter. 
The  like  fubdiviCon  I  vfrould  have  to  be  made 

of  a  Tardy  Perch^  &C. 

///.  A  fingle  fradion,  which  is  no  decimal 
fraftion,  maybe  reduced  into  a  deci* 
§{019^  to  reduce  A  mal  of  the  fame  value,  or  infinitely 

7o!f7cciS2  "^^^  (^^^^  ^"^8^*^  fradtions  cannot 
^iion.^^^'^^      be  exadtly  reduced  to  decimals^  by 

the  Rule  of  Three  diredt  ;  for  as  the 
Denominator  of  any  fingle  fraction  whatfoever,  is 
to  the  Numerator  thereof,fo  is  any  other  Denomi- 
nator to  his  correfpondent  Numerator :  Example, 
let  it  be  required  to  reduce  i  into  a  Decimal,whofc 
Denominator  isaffigned  to  be  Toco,fay  j^y  the  Rule 
of  three^  if  the  Denominator  8  hath  5  for  a  Nume- 
rator, what  will  the  Denominator  1000  require  for 

a 
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a  NunJerator  ?  Multiply  and  divide  as  the  Rule  of 
Three  MreH  doth  require,  fo  will  the  fourth  fropor. 
tional  he  found  to  be  525,  which  is  the  Numerator 
fought  i  therefore  T|?3.or.<S25,  is  a  decmal  fratlion 
equal  in  value  to  {.  Another  Example.Let  it  be  re- 
quired to  reduce  -r^I  into  a  decimal  fraSlion.,  whofc 
Denominator  (hall  be  100000,  fay  by  the  Rule  of 
three,  if  240  the  Denominator  give  7  for  a  Nume- 
rator, what  will  the  Denominator  100000  require 
{or  z  Numerator  ?  Anfvp.%9i6  and  fomewhat  more  ; 
but  that  which  the  faid  1916  wants  of  being  a  true 
Numerator  is  lefs  than  -~  part  of  an  Integer, 
therefore  the  decimal fraaion  x^^ox  .oi9'<5  is  al- 
moft  equal  to  ,42,  which  r-^  cannot  be  exadly  re- 
duced  into  a  decimalfraUion.  The  like  will  happen 
in  the  redudtion  of  moll  vulgar  fraElions  to  dectmals^ 
in  which  cafe,  the  Denominator  of  the  decimal  mult 
be  afligned  to  be  fo  great,  that  what  is  wanting  in 
the  Numerator  may  be  an  inconfiderable  value. 

jr.  Upon  the  aforefaid  ground,  the  known  or 
accuftomary  parts  of  Money,  Weight,  Meafure,Ttme, 
&c.  may  be  reduced  to  decimals :  for  if  you  defire  to 
know  what  decimal  f ration  of  a  pound  fterling  is  e- 
qual  in  value  to  one  M'"^*  confider  firft  that  a 
pound  is  the  /ffre^er,and  that  20  pllmgszxt  equal 
to  that  /weeer,therefore  i  fliilling  of  a  pounds 
now  if  we  conceive  one  pound  to  be  divided  into 
100000  parts,w^.  if  weafllgn  100000  for  the  Deno- 
rninator  of  2L  decimal  fraaion^  the  Numerator  wiUbe 

found  by  the  laft  Rule  to  be  5000,  fo  that  7/5^°^  or 
.05000  or  -05  (for  Cyphers  at  the  end  of  a  dectmal 
are  of  no  ufe,  as  hath  been  (hewn  in  the  6th  Rule  ot 
the  22  Chapterjisz-dccimalfraSHonofafound^tiAis 

■  f  ^  exadly 
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aclly  equal  to  i  s.  or  ^3  part  of  a  pound  flerlwg. 

In  like  manner  forafmiich  as  240  ^cncc  are  equal 
to  a  pound  of  Englifli  nio^iey,  7  ^euce  are  ^rs  P^^'ts 
of  a  pound,  \^\{\^  fr aBton  vyill  be  reduced  into  this 
decimal  .01916  L  which  is  very  near  equal  to  -j-^^i  I. 
for  it  wants  not  i^boo.^  P^^^     ^  pound.  Moreover 
fince  96ofarthwi^s  are  equal  to  a/?o///;^EngIifh5  one 
farthiva  i^^^J  part  of  a  pound,  which  will  be  redu- 
ced into  this  decimal  •00104/.  very  near,  hue 
if  yon  pleafc  to   proceed   near  to  the  truth , 
you  will  find  this  deci?ml  .ooi04i6(?,  &c.  to  an- 
{y^tv  ^  farthings  and  fo  by  augmenting  the  Deno- 
minator with  Cyphers,  you  may  proceed  infinite- 
ly near,  when  you  cannot  attain  unto  the  truth 
it  felf.   After  the  fame  ,  method  may  the  vulgar 
Sexagenary  fralYtons  ufcd  in  ^firono?ny  be  reduced 
to  decimals  \  for  fince  a  degree  h  ufually  fubdivi- 
ded  into  fixty  parts  called  minutes  or  primes  j  a 
f rime  or /mrmte  into  fixty  parts  called  feconds  \,7l 
fccond  mo   fixty   thirds ;  a  third  into  fixty 
fourths^  &c.  and  confequently  a  degree  is  equal 
unto  .60  minmes  (ox  Primes)  or  unto  3600  feconds^ 
or  2T6000  third^^  or  129(^0000  fonrtljjy  &c.  It  is 
evident  tliat  7  mimnes  (or  Primes  )  are  -s-^  parts 
of  a  degree ,  which  by  the  third  Ride  of  this 
Chapter   may  be   reduced   into   the  Decimal 
(Sec.  Alfo   29  thirds  are  ttts^I  parts  of  a 
f/e^rc^  which  may  be  reduced  into  the  decimal 

.OOOI34,&C. 

Moreover,  58:33:14:  i2,that  is,  58  primes^  33 
fcconds^  1 4  thirds^2nd  1 1  fourths  may  be  reduced  to  a 
decimal  in  this  manner,  -i/Z^.  reduce  them  all  into 
/owrr/;/  f  according  to  the  fixth  %ide  of  the  feventh 
Chapter)  fo  will  you  find  12547652  fonrthsy  which 

are 
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■e  Vlst  55V5  pa»"ts  of  a  ^/e^ e,  which  vulgar  fradioa 
lay  be-reduced  into  this  decimal  of  a  ^/f^rce,  to 
it,  .975899,  &c.  Cby  the  third      of  this 

This  to  the  ingenious  will  be  a  fufficicnt  light 
or  the  finding  of  the  Decimals  congruent  to  the 
'liltin^Sy  />ewe,and  farthings  Which  are  under  a  found 
lerling  ^  alfo  the  Decimals  of  the  known  parts  of 
V eighty  MeafurcJ'ime^  &c.  as  they  are  exprefsM  in 
he  following  Tabky  wherein  you  may  obferve, 
:hat  moft  of  the  Decimals  confifl:  of  7  or  8  figures, 
^et  in  ordinary  pradtice,  you  fliall  have  pccafion  to 
life  only  the  firft  five,  and  foraetiraes  fewer. 
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TjiBLET  y, 
Of  Ertglifh  Money  , 
the  Integer  being  a 
Pound. 

*  Decimals 
of  a  pound. 


Fence  xvtth  Dcci?nals  of 
Farthings.  \  a  pouhd. 


1 1 


lO 


8 


.0489583 

.0479165 

.046875 

.0458333 

.0447916 

•043?5  ' 
•0427082 

.0416666 
,040625 

.0395833 
.0385416 

.037S 
.0364583 

.0354166 

.03437S 
.0333333 

.0322916 

.03125 

.0302083 

.0291666 

.028  r  2  5 

.0270833 

.0260416 

.025  
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5 


1  Pen,  %c  I  Far. 

Peny  1 
3.  Farth 

2  •  Farth 
I.     #  Farth. 


.0239583 
.0229166 
.021875 

.0208333 
.0197916 
.01875 
.0177708 
.0166666 
015625 

.0145833 
0135416 
.0125 
01 14583 
0104166 
009375 
.0083333 
.0072916 
00625 
.0052083 
.0041666 
003125 
.C020833 
0010416 


tablet:  II. 

of  Troy  weighty  the  In 
teger  being  an  Onnce. 


Feny  Decmals  oj 


weights. 

18 

^7 
16 


an  Onnce, 


•95 

.85 
.8 

11:11 


13 
12 

f  I 

10 

9 
8 

7 
6 

5 

4 

3 
2 


^47 
.6% 

.6 

•55 
5 

•45 
4 

3$ 

3 

.^5 
.2 


1^05 


Decimals 

Grains ]of  an  Ounce. 


i 


23 
22 

21 

20 

19 

18 

16 

^5 
H 
13 
12 

10 

9 
8 

7 
6 


.0479166 
.0458333 

•,04375 

.0416666 
.03^5833 

•0375 
.0354166 

.0333333 
.03125 

.0291666 

.0270833 

.025 

,0229166 

.0208333 

.01875 

.0166666 

.0145833 
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T  ABLET  IV. 

Of  jiverdhpois  little 
Weighty  the  Integer  being 

<i  pOH?jd, 


Onnces. 


Decimals  of 
a  pound. 


5 

4 

3 

2 
I 


IS -9375 
14-875 

i3*8i25 
12.75 

II  .6875 
10,625 

9.56^5 

7-4375 

6.37s 
5.3i2j( 

4.25 

3;  1875 

2',  125 


Decimals  of 
Drams,]  aponnd. 

5.05859375 
.0546875 
.05078115 
.046875 

.04296875 
.0390625 

.03515625 
.031^5 

^'•02734375 

IT 


qnarters  of 
a  dram. 


6.0234375 
.01953125 
015625 
•01 171875 
0078125 
•C0390625 

decimals  of\ 


3 
2 


1  pound 


•0029296 
•0019531 

.0009765 


TABLET 

Of  liquid  Meafures  ,  the 
_  Integer  hein^aq^allon. 

Tints, 


4 

3 
2 

1 

o 

9 
8 

7 


quarters  of 
.  a  pint. 


3 
2 

1 


decimals  of 
a  gallon. 


,0625 
,,03125 


TAB  LET 


The  Tails  Book  I. 


j     T  AB  LET  VL 

Of  dry  mafures^  the  In- 
1    te^er  bein^  a  ^tarter. 

TABLET  yil.  1 

Of  lonj^  meafures  ,  one  1 
Tar  dor  one  Ell  beinj^  j 
the  Integer.  \ 

1  £HjheU. 
1  7 

1 

5 

4 

1  O 
1  ^ 

2 

1  t 

decimals  of  | 
^  quarter.  « 

875 

•75 
.(525 

•5 

o75 

.12< 

ju^ners  of 
I  yard  or  i 

I  yard  or  l  j 
eU.  1 

3 
2 

I 

75 

.5 

.25 

r^ails.  \ 

decimals  of  j 
1  ya,or  i  e//.  j 

Pecks. 

decimals  of 
a  qnarter. 

3 

2 
I 

T87S 

.125 

.o6z% 

1  ^ 

1  ^ 
1  I 

.0625 

.03  12< 

quarters  of  I 
nail. 

decimals  of 
lya.or  i  e//. 

[ji^«^rterj  of 

decimals  of 
a  quarter. 

1 

2 

1  I 

.04687  5 

.03125 
01 5525  1 

1  3 

1  ^ 
1  I 

.023437s 

.015625 

.0078125 

T  AB  LET  rilL 

Of  the  ReduSlion  of  In- 
ck/,&c.  to  decimals  y 
the  Integer  being  ^fooi 
in  lenqth.  1 

decimals  of 
a  quarter. 

1  3 

1  ^ 
1  1 

.005859 
.003905 

.001953 

J  Inches, 

decimals  of 
afoot. 

1 

1 

1  ^ 

U8333333 
►1.7^ 

1  >  »' 
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^Harters  of 
an  inch. 


7-5833333 

'^.4^166666 
4;3333333 

^\  1 666666 
1I0835333 
decimals  of 
a  foot. 


3 
2 

1 


.0(52  5 
,oj^\6666 
,0208333 
.010^166 


half  a  qnart, 
of  an  inch. 

^TUbiTeT  IX. 

Of  dozens ^    the  Integer 
beinf  a  zrofs.  

decimals  of 
dozens,  a  grofs. 


II 


,9166666 

.•8333333 

9-75 

^.6666666 
7;-s833333 

4-3333333 

21x666666 
1I.0833333 


farts  oj^ 
dozjen. 


1 1 
10 

9 
8 

7 
6 


decimals  of 
a  grofs. 


.075388 
.059944 
.0525 

•0555SS 

.OjSd^i  I 
,oflr666 
5.03472^ 
4,027777 


2 

I 


.020833 

.013888 

,005944 


TABLET  X. 

Of  Tim€^  a  day  being  the 
Integer,    


Hours. 


decimals  of 
a  day. 


23.9583333 
22.9155555 

21.875 

20.8333333 
l^.'^  916666 

1 5 '.52  5 
13.5416565 

1I1.4583333 

10,.4i56566 


N  2 


104 


The  Tahle 


9 
8 


5 

3 


375 

5333333 
.1916666 

,2083333 
.1666666 

.125 
2.0833333 

1 .0416666 


Minutes, 


decimals 
of  a  day. 


3 
2 

1 

o 


9.0409722 

8.0402777 
7.0395833 

,©388888 

.0381944 

4t-^37$ 
•0368055 

.0361  III 

.0354166 
•^^47222 

491.0340277 

48.0353333 
47.0326388 

46 .0319444 
45,0312500 

44-0305555 

43^029861 1 

42.0291666 
40 


.0284722 
0277777 
39..0270833 


Book  L 

38.0263888 

37.0256944 
36 .0249999 

35 .0243055 
34  ,02361 1 1 

33  ,0229166 
32.022^^222 
51I.02 15277 

30  .0208333 
29I.0201388 

28.0194444 

27.01875 

26.0180555 

25  .017361 1 

2  A.o  166666 
23I.0159722 
22.0152777 
21 .0145833 
20.0138888 
19.0131944 
18.0125 
17. 01 18055 

l6|.oililll 
15  .0104166 
14 .0097222 
13  .0090277 

12.0083333 
II  .0076388 

I c. 0069444 
9  .00625 
8.0034722 

71.004861 1 
6. 004 1666 
^1.0034722 
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4'.oo27777 
3'.oo2o833 
2'.ooi3888 
1 ,0006944 

V.  This  Table  aforegoing  confifls  of  ten  feveral 
Tablets,  of  which  the  firft  (intituled 
E^jglifli  momy )  contains  in  the  firfl:    Tablet  i.  of 
column  thereof  the  particular  Fra-    ^H^tfl)  money. 
itions  ( viz..  the  finUings^  fence^  and 
farthings^  of  a  pound  slerling;  \  and  in  the  oriier  co- 
lumn the  decimals^  unto  which  they  may  be  refpe- 
d:ively  feduced  :  So  in  the  fame  Tablet  .55  is  the 
decimal^  anfwerable  to  13  j.  .0208333  to  %d.  and 
.00312*510  3/.  Likewife,  .0489583  is  the  decimal 
of  w  d.  together  with  3  farthings  :  Alfo  .03125 
is  the  decimal  of  7  pence  half  peny. 

VL  The  next  Tablet(  intituled  Troy  weight)  con* 
tains  in  the  firfl:  column  thereof  the 
particular  fractions  (viz..  the  Peny-    2.  of  Troy 
rveights^znd  Grains)o(^n  ounce  Troy^  weight, 
and  in  the  other  their  refpe^live  de- 
cimals :fp  .(^  is  the  correfpondent  decimal  q(  iz 
peny  weight,  and  .0020833  of  1  grain.  Likewife 
,025  is  the  decimal  of  12  grains,  ^ 

FIL  The  third  Tablet  ^intituled  AverdHpois 
great  weight)  contains  in  the  firfl:  co- 
lumn thereof  the  Fractions  (viz..  the    3-  ^f  ^w- 
^uarters^  Founds^  Ounces  y  and  the  S^^/'^''^ 
Quarters  of  an  Owice  oi  an  Hundred 
according  to  Averdupois  weight  y  and  in  the  other 
their  proper  decimals  :  fo  .5  is  the  decimal  of  two 
quarters  or  hajf  a  hundred,.i5i7857     17  pounds 

N  3  ^  ,003348^ 
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.0033482  of  <5  Ounces^and  .000418$  the  decimal  of 
3  quarters  of  an  Ounce. 
V///.  The  fourth  (intituled  Averdupis  little 
xpeight)ihcwtth  you  the  fractions  ( "viz.. 

4.  of  Aver-    the  Onrtces^  Drams^  and  quarters  o(z 

dupois  little  dram)  of  a  pound  *-^t/er^^oi/,togcther 
y^^k^'  with  their  refpedlive  decimals  :  So  the 
decimal  of  3  Ounces  is  .1875,  the  decimal  of  9 
Dratns  is  .03  5 1 562  5 ,  and  the  decimal  of  one  quar- 
ter of  a  Dram  is  .0009755. 

JX.  The  fifth  (intituled  Liquid  meafures)  hath 
*     the  fradions  (yvt.  the  Pf^/rj  and  quarters 

of Lffffi  ^  p/^^j  3  Gallon,  and  likewife  their 
mafures.  ^^^^^^^  decimals  :  So  the  decimal  of  5 
Pints  is  .52  5,  and  the  decimal  of  two  quarts  or  half 
a  Pint  is  .0525. 

,  X.  The  fixth  (intituled  Dry  meafures^  gives  yoti 
the  fraftiohs  (  viz.  the  Biijhels^  Pecksy 
6.  Of  Dry  ^^^^^^^^^  of  p^cks  and  Tints)  of  a  quarter, 
mtaiures.  ^.^g^^her  With  their  peculiar  decimals: 
fo  .375  is  the  decimal  6{  three  Bufhcls,  -03125,  of 
one  Peck,  .0234375  of  |  of  a  Peck,  and  .003906  of 
lvi?o  Pints. 

XI.  The  fevcnth  (intituled  rards  and  Ells)  ou 
fers  you  the  fradions  (viz.  the  Qnarters^ 
1^0  Ung  JVails,  znd  ^H^rters  of  "^^Us)  of  Yatds 

mafures.  gjj^^  and  their  refpeftivc  aedmals: 
fo  .2  5  is  the  decimal  of  one  quarter  of  a  Yard  or  Ell, 
,-25  of  two  Nails,  and  .045875  of  three  quarters 
cf  a  Nail. 

XI J.  The  eighth  (intituled  ReiuS'ton  of  Inches^ 
&:c.  to  decimals  oS  z  foot)  prefents  unto  yon  the 
fradlions  (to  Dvit,  the  lnch.es,  quarters  and 
half  quarter  of  an  Inch)  of  afoot  t  together 

with 
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with  their  correfpondent  decimals:  So  -^166666  is 
the  decimal  of  5  Inches,  .0625  of  {-  of  an  Inch,  and 
.0104165  of  T  or  half  a  quarter  of  an  Inch. 

XI JJ.  The  ninth  Tablet  (intituled  Dozens) 
yields  you  the  Fradtions  {yiz^xht  Do- 
zens and  particulars)  of  a  Grofs,  as*  ^- 
alfo  their r^fpedive  :  fo.is  ^'SlTn. 

is  the  decimal  of  3  Dozen  ^and  .04.85 11 
of  7  particulars. 

Xir.  The  tenth  and  lall  Tzhht  ( intituled 
Ttmi)  giv«s  you  the  Fractions  {viz..  the 
Hours  and  Minutes)  of  a  Day  :  So  ^.OfTime. 
625  is  the  DedW  of  1 5  hours,  .0375 
of  5  4  minutes,  and  .0006944  of  one  minute. 

Xf^,  When  a  linglc  Fraftion  of  any  of  the  pre*- 
mifed  Tablets  is  propounded  to  be 
reduced  to  a  decimal,  find  it  in  the   ^'^^  «^  of  ^he 
firft  Column  of  the  Tablet ,  unto  (f'"^  I^'j^'J'' 
which  It  belongs  i  this  done,  juit  a-       offingk  fra^ 
gainft  that  Fraction  fo  found,  you   mons    to  ded- 
lhall  have  the  decimal  required  :  So  mats. 
1 3  /.  being  propounded,  taking  the 
firft  premifed  Tablet ^1  find  13  s.  in  the  firft  Column 
of  the  Tablet  oi  money^  and  juft  againft  the  fame 
thirteen  fhillings,!  ofc/er'z/e  .65,  before  which  having 
prefixed  a  point,  and  by  that  means  figned  it  for 
z  decimal  f  according  to  the  third  Rule  of  the  22 
Chapter  of  this  Book)  I  conclude  the  fame  .65  fo 
ordered,  to  be  the  correfpondent  decimal  thix- 
teen  (hillings  the  fradi on  propounded.   In  like 
manner  .02 29 1 66  is  the  ^e'dW  of  11  grains  in  the 
Tablet  of  Troy  weight;  and  .0357142  the  de^ 
cimalof^  lb.  in  the  Tablet  of  Avtrdufois  great 
weighty  &;c, 

N  4  xr/.V/htn 
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Xyi.  When  c wo  or  more  Fraftions  are  pro- 
pounded, and  it  is  required  to  find  a  decimal  equi- 
valent unto  the  fura  of  them ,  find  the  decimal  of 
each  of  the  Fraftions  given  according  to  the  lalt 
Rule  i  then  adding  together  the  decimals  fo  found, 
that  intire  fifti  is  the  decimal  fought :  So  13  5  d. 
being  reduced  to  a  decimal,  is  .670833;  for  the 
decimal  of  13J.  is  .65,  and  the  decimal  of  5  d, 
.020833,  which  being  added  together  fby  the  fe- 
cond  Rule  of  the  24th  Chapter  of  this  BpokJ  a- 
mount  to  .570833, 'yi:?:.  the  decimal  which  reprc- 
fents  13  J.  5  ^.  the  Fradion  propounded  ;  In  like 
manner  the  decimal  of  9  peny  weight,  and  13 
Grains  is  -4770833,  and  the  decimal  of  |  C  19  Ike 
7  Ounces  is  .573  54,  &c. 

13  J.  \6$ 
^d.  .020833 

•670833 


9  f»  tt?.  .45 
13  gr.  .027083 

.477083 

19/^.  .16964 
7  oanv.  ,00390 


•67354 

And  here  as  you  fee  mccrFradtions  reduced,  fo 
likewife  may  the  Fraftions  of  mixt  numbers  be  re- 
duced to  Decimals  \  for  example,  thefe  numbers  97 

lb. 
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7  ounces,!  3  :i  drams.  Item  oi 6-1  Gallons,  %l 
pines.  Item  28  Qiiarters,  o  Bulhels  anda  \  Pecks, 
after  redudlion  are  97  -4891,  67  .7187,  and  28 
.078 1. 

97-4375  ^7  '^^5  .0625 

.0507  -0^37  .0156* 


.0009 


67.7187  28.0781 
97.4891 

^gaim2  -1  yards,  3  |  Nails  i  Item  36  Grofs,  5 
Dozen  and  5  particulars,  being  reduced,  are  22 
#7031,  35  .2847. 

22  .5 

.1875  3^.2,5 
 ,0155   .0347 

22.7031  3^^.2847 

XPIL  When  a  Decimal  is  propounded  to  know 
what  Fradlion  it  reprefents ,  fearch 
the  fame  Decimal  in  the  fecond  Co-  %l'''pfl 
lumn  of  the  Tablet,unto  which  it  be-  ^ionl. 
longs,  where  if  you  find  it  exprefly, 
the  number  juft  againft  it  in  the  firll  Column  is  the 
fradlion  you  look  for  :  So  .65  (reprefenting  the 
fraction  of  a  pound  fterlingj  being  given,  1  find 
it  in  the  fecond  Column  of  the  Tablet  of  Money  , 
and  over  againft  it  in  the  firft  Column  I  find  13 
which  is  the  fraction  reprefented  by  .55,  the  deci- 
mal propounded.    In  like  manner  3  .025  (repre- 
fenting 3  ounces  and  .025  of  an  ounce  Troy)  being 
propounded,  the  number  reprefented  by  it,  is 
3  Ounces,  o  />.  w.  12  grains. 

XniL  Whea  in  the  fecond  Column  of  the 

Tablet, 


I 


i  I  o     Rectti^ton  of  Vulgar  Fractions.   Book  I.* 

Tablet^  unto  which  you  are  directed,  you  cannot 
precifely  find  the  decimal  propounded,  fearch  that 
which  being  lefs,  comes  neareft  unto  it,  and  take 
the  number  that  anfwers  unto  it  in  the  firftCo- 
luma  for  the  greateft  fradlion  of  the  number  re- 
quired :  Then  deducting  the  decimal  fo  found  out 
of  the  decimal  given,  find  likewife  the  remainder, 
as  'another  decimal,  and  take  his  correfpondenc 
number  for  the  next  fraction  of  the  number  requi- 
red :  And  fo  proceed  in  that  order,  till  you  have 
difcovered  the  intire  number  reprefented  by  the  de- 
cimal propounded. 

Example  :  .6739  being  propounded,  I  demand 
the  fraction  of  a  pound  fterling  reprefented  by  it  i 
the  decimal  in  the  Tablet  of  money,  which  being 
lefs  comes  neareft  to  .6739  is  ^55,  whofe  correfpon- 
dent  number  in  that  Tablet  is  13,  which  are  the 
(hillings  of  the  number  required  ;  then  fubtrafting 
(by  the  i  Rule  of  the  25  Chapter  of  this  Book) 
.(^5  out  of  .6739,  the  remainder  is  .0239 ,  and 
the  ncarcftdecimalin  the  fame  Tablet  to  .0239,  is 
;02o8,  whofe  corrcfpondent  number  is  5,  which 
are  the  pence  of  the  number  required.  Laft  of  all 
deducing  .0208  out  of  .0239,  the  remainder  is 
.003 1 1  which  gives  you  in  the  firft  Column  3,being 
the  farthings  of  the  number  required  :  So  that  I 
conclude  the  intire  fradtion  reprefented  by  the  deci- 
mal .5739,  is  13  J.  5^.  3 


SnbtraEl  5  d. 
3/. 


.0239 

-'>».0208 

-  .0031 
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In  like  manner  7.359  C.being  reduced  by  the  Ta- 
blet of  Averdnfois great  weight  is  7*  ^-  '^-4  ounc. 
And  94  .58  /^.reduced  by  the  Tablet  oi  Averdiipois 
little  weight  is  94  lb.  9  ounces  and  6  dranls. 

7-359  C.  t 

Snbtracl  i  quarter-   ^25 

.109 

SnbtraB  12  lb.  .107 

i.  < —  .  - 

4  oz,.  .C02 

94. 5  8  /^^. 

SubtraEl  9  0:?:^"  •  .5^ 

6  Drams.  — — .02 
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Addition  of  Decimal  J^ra  fiions. 

^.•'TpOfuch  as  wellunderftand  the  Notation  oiDe^ 
X  cimal  FraSlions^zW  the  varieties  of  their  iVW- 
fneration^  to  wit.  Addition^  SKhtraSlion^SxiC.viill  be  as 
cade  as  the  operations  by  whole  numbers  therefore 
he  that  would  be  a  good  Proficient  in  Decimal  Arith- 
tnetickji  muft  throughly  underftand  the  22  and  2  J 
Ch^rpters  aforegoing. 

11.  When  divers  decimal  fradlions  are  given  to 
be  added  together,  they  muft  firft  of  all  be  orderly 
placed  one  under  another  J^ccording  to  th^  Dor 
<ftrine  of  their  Notation.So  ifthefe  Decimal  FraUi^ 
ons^  to  wit,  .125,  .39  and  .7  were  given  to  be  ad- 
ded, they  muft  be  written  down  thus  i 

.125 

.39 

>7 

or 
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or  if  you  win  have  the  fame  number  of  places  to  be 
in  all  the  decimals  given,  without  altering  their  va- 
lues,  they,  may  be  written  thus, 

.125 
.390 
.700 

Not  thus^ 
.12$ 

•  39 
'  7 

For  the  Figures  or  Cyphers,  which  are  of  like 
degrees  or  places  muft  be  fubfcribed  direftly  one  un- 
der another,'z^/^.  temh  parts  or  prims  muflbe  writ; 
ten  dovyn  diredly  underneath  tenths ;  alfo  hun- 
dredth parts  or  feconds  muft  be  placed  under  huri' 
dredth  parts^  as  you  fee  in  the  firft  Example,  where 
.3  or  three  tenth  parts  in  the  fecond  decimal  ftands 
direflly  under  .1  or  one  tenth  part  in  the  firft  deci- 
mal; likewife.7or  feven  tenths  in  the  third  deci- 
mal ftands  diredtly  under  the  tenths  in  the  former, 
and  fo  of  the  reft. 

In  like  manner,  when  mixt  numbers,  which  con- 
fift  of.  Integers  and  decimal  parts  are  given  to  be 
added,  due  refpeft  muft  be  had  of  their  fublcripti- 
on  one  under  another  :  fo  if  thcfc  mixt  numbcrs,to 
wit,  ^2  .056,  7  .07,  and  i  .9  were  given  to  be 
added,  they  muft  be  written  down  thus, 

32  .055 
7  .07 

^  IIL  Having  placed  the  decimals  and  drawn  a 
line  underneath  in  manner  aforefaid,  add  them  to- 

.  gether, 
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gether,  beginning  with  the  outermoft  rank  towards 
the  right  hand  fas  hath  been  taught  in  Addition  of 
whole  numbers  of  one  denomination  in  the  third 
Chapter  :)  fo  if  the  decimals  in  the  firft  Example 
of  the  fecond  Rale  of  this  Chapter  were  given  to  be 
added,  I  firfl:  fubfcribe  5,  which  is  all  that  ftands  in 
the  firft  tank  towards  the  right  hand  ,  then  pro- 
ceeding to  the  fecond  rank,  1  fay  9  and 
2  make  II,  wherefore  I  write  down  i,  ai% 
which  is  the  excefs  of  1 1  above  1  o,  and  .39 
for  the  10 1  carry  i  in  mind  to  the  next       .  j 
rank,fay  ing  1  in  mind  added  to  7  makes  8  ^^^^^ 
which  added  to  3  and  1  make  1 2,  where- 
fore I  write  2,  which  is  the  excefs  of  12  above  10, 
under  the  line,refcrving  i  in  mind  for  the  io,then 
1  prefix  a  point  before  2,  which  ftands  in  the  firft 
place  of  decimals ;  and  on  the  left  hand  of  the  point, 
to  wit  in'the  place  of  Units  or  firft  place  of  lote- 
gers,  I  write  down  i  (being  the  1  in  mind)  which 
done  I  find  that  the  fum  of  the  Decimals  given 
is  I  Ais^that  is, one  Integer  (whether  it  be  a  Perch, 
Yard,  Foot,  &c.)  and  \^'r  parts  of  an  Integer,  as  you 
fee  in  the  Example.  In  like  manner  thefe  mixt  num- 
bers 3  2 .056^7 .07  and  1 .9  being  given  to 
be  added,  their  fum  will  be  found  to  be  -^S^ 
41  .o25,that  is54i  Integers  and  rsl^  parts   7  .07 
of  an  Integer^  as  you  fee  in  the  Margent ;   i  .9 

more  Example  for  the  learners  cxercife   

41,02^ 

24 -7  $03.75 
o  .35  o  .32 

5  .25  O  .  12 
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are  thefe. 

.025 
.03 


.70s 


* 
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CHAP.  XXV. 
StdtraSlion  of  Decimal  Fra^lions. 

/.TT  Aving  jSrft  written  down  the  greater  of  the 
jTX  two  numbers  given  f whether  it  be  a  whole 
number,  mixt  number,  or  decimal)  and  the 
•^37    lefler  underneath  the  greater,  according  to 
:7^4    the  diredions  in  the  fecond  Rule  of  the  24th 
.053    Chapter,  proceed  as  you  are  taught  in  Sub- 
tradion  of  whole  nun}bers(by  the  Rules  of  the  4  th 
Chapter  :)  So  if  this  decimal  fradion  .784  were 
given  to  be  fubtrafted  from  this  decimal  .837,  the 
remainder  will  be.053,that  is^^l  parts  of  an  Inte- 
ger i  in  like  manner  if  this  mixt  number 

^8  010  '^'^  '^^^  were  given  to  be  fubtradted 
' ^  •  from  2p5  .op4^  the  remainder  will  be 
.175  2i5^;2i.In  each  ofwhich  examples  you 
may  obferve  that  10  is  borrowed  as  .often  as  need  re- 
quires, according  to  the  Rules  of  Subtraftion  of 
whole  numbers,  of  one  denomination :  Note  alfo, 
when  the  decimals  in  both  the  numbers  given  con- 
fift  not  of  the  fame  number  of  places,  that  decimal 
which  is  defeftive  in  places  towards  the  right  hand, 
mult  have  the  void  places  filled  up  with  cyphers,or 
at  lealt  cyphers  muft  be  fuppofed  to  be  annexed:So 
It  this  decimal  .04338  be  given  to  be  fubtraded 

(J^ooo  ^^^^  ^^^^  '^5'  remainder  will  be 
*oL^  8  ^^"^^  .6o(552,  and  the  Work  will 
6o66i   ^^"^  Margent,  where  you  fee 

the  three  void  places  are  fupplyed  with 
cyphers,  and  then  the  operation  is  as  in  whole 
numbers,  by  borrowing  10  as  often  as  thd  lower  fi- 
gure 
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gure  cannot  be  fubtraded  from  the  uppenMore  Ex- 
amples of  Subtradion  of  Decimals  arc  chefe  follow- 
ing. 


24.04338 

•37 

•394 

0.1 04 

•3S 

23.39338 

,044 

CHAR  XXVI. 
Multiplication  of  Decimal  Fr anions.  • 

/.\/\7Hen  two  numbers  are  given  to  be  multi- 
^  V  plied,and  arc  both  raixt  numbers,or  both 
Decimal  fradions,  or  one  of  them  a  wiiole  number, 
and  the  other  a  Decimal  or  mixt  number  (which  arc 
sji  the  cafes  that  can  happen)  there  is  no  necelTicy 
of  writing  them  down  precifely  one  under  the 
other  as  in  Addition  and  Subtraftion,  for  the  pro- 
duct or  number  fought  in  Multiplication  de- 
pends not  upon  any  regular  placing  of  the  two 
numbers  given  :  So  if  this  mixt  number  56.3  were 
given  to  be  added  to  this  mixt  number 
I.  30525,  they  ought  to  be  written  one  3052^ 
under  the  other,  as  you  feef  according  5^'?, . 
to  the  fecond  Rule  of  the  24th  Chapter^)  but  if  they 
are  to  be  multiplied  one  by  the  other,  they  may 
be  written  thus, 

1.30525 

II.  In  any  of  the  Cafes  which  may  happen  in 
Multiplication  of  Decimals,  multiply  the  numbers  • 
given  as  if  they  were  whole  numj^ers,  then  cut  off 
always  from  the  product  by  a  point,  comma,  or 

line 
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line,  fo  many  places  towards,  the  right  hand,  as 
there  are  places  of  decimal  parts  in  both  the  num- 
bers given  to  be  multiplied  ;  that  done,  the  figure 
or  figures  (if  any  liappen  to  be )  on  the  left  hand 
of  the  faid  point  or  lineof  feparation  doth  declare 
,  the  Integer  or  Integers  in  the  produdt,  and  thofe 
on  the  right  hand  of  the  point  are  decimal  parts 
of  an  Integer:  So  if  this  mixt  number  56  .3  ( that 
is,  56  Integers  and  ^  of  an  Integer)  be  given  to 
be  multiplied  by  this  mixt  number  i  .30526,  the 
prdflud  will  be  found  73  .486138,  that  is,  73  In- 
tegers and  t5Ib5?v  parts  of  an  Integer  j  for  ha- 
ving  chofen  that  to  be  the  Multiplicator,which  will 
caufe  leafl:  work,and  fubfcribed  it  under  thcMuItipli- 
cand(to  wit,  56  .3  underneath  i  .30526JI  proceed 
according  to  the  Rules  of  Multiplication  of  whole 
numbers,  viz.*  having  drawn  a  line  underneath  the 
numbers  given,  I  multiply  all  the  Multiplicand,  to 
wit>i  .30526,  as  if  it  were  a  whole  nuraber,by  3  the 

firft  multiplying  figure,and  fubfcribe 
I  .30526   the  produ(ft  thereof,which  is39i  578 
^.5^*3    underneath  the  line,  and  proceeding 
39 1 578    in  like  manner  with  the  other  multi- 
783156     plying  figures  6  and  5,  at  laft  I  find 
652630      the  total  of  the  particular  produfts 
731486138  734.86138  ;  and  becaufe  there 

are  6  places  of  decimal  parts  in  both 
the  numbers  given  ( to  wit,  5  places  or  parts  in  the 
niultiplicand,and  i  place  in  the  multiplicator)lcut 
off  6  places  to  the  right  hand  from  th^  total  before 
produced,  fo  will  it  Itand  thus  73'486 138:  Where- 
fore I  conclude  that  the  true  produdt  is  73 

or 73  .48(5138,  that  is,  73  Integers  and  almoft  v 
of  an  Integer.  • 

In 


I 
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In  like  manner,  if  this  mixt  number  245.25  (that 
is  245  ~0  were  given  to  be  multiplied  by  35  Inte- 
gers, the  true  produdt  will  be  found  8618 .7  s^that 
is  85 1 8  Integers  and  parts  of  an  Integer,as  you 
fee  by  the  operation  in  the  Margent , 
where  you  may  obferve  that  two  pla-  246.25 
ces  are  cut  off  from  the  total   num-  5 

ber  produced  of  the  multiplication,  

towards th*e  right  hand,,  becaufe  there  123.125 
are  two  places  of  decimals  in  the  mul-  73875 

tiplicand  (the  multiplicator  confilling  — 

of  Integers  only  ;)  but  if  there  had  been  S5i8 175 
decimal  parts  alfo  in  the  multiplica- 
tor ,  fo  many  more  placgs  fliould  have  been  cut  off, 
as  was  Ihewed  in  the  firft  Example. 

Again,  If  thefe  two  decimals  .87  and  .p  (to  wit 
and  -fl)  were  given  to  bemultiplied  one  by  the 
other,  the  trueprodud  will  be  found  to 
be  .783  that  is  i\^s  parts  of  an  Integer,  .87 
as  yon  fee  in  the  Ex-amfle^  where  you  .9 
may  ohferve  that  the  produdt  is  a  fra-— — — 
dion  only;  for  after  3  placesf  being  the  .783 
number  of  places  of  decimals  in  both 
the  numbers  given  to  bs  multiplied)  are  cut  off  ta 
the  right  hand,  there  remains  no  Integer  on  the  left 
hand. 

///.  When  the  multiplication  is  finifht,  if  there 
arife  not  fo  many  places  in  all  as  ought  to  be  cut 
off  by  the  fecond  Rule  of  this  Chapter  f  which  may 
often  happen  when  the  product  is  a  fradlion  in 
fuch  cafe,  as  many  places  as  are  wanting,  fo  many 
cyphers  muft  be  prefixed  to  the  product  on  the  left 
hand  tbereof ,  and  then  a  point  muft  be  prefixt 

O  to 
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tO  fign  tbe  produdl  fo  increafed  for  a  decimal :  So 

thefe decimals  -0375  and  .05  be- 
ing given  to  be  multiplid  one  by 
,0375  the  other,  I  multiply  375  by  5, 

.05  and  there  arifeth  1875  :  Now  ac- 

■        cording   to  the  fecond  Rule  of 
.001875  this  Chapter,  I  fhould  cut  off  6 

*  places  to  the  right  hand,  and  here 

5.525  are  but  4  in  all ;  wherefore  i  pre- 
.0026         fix  two  Cyphers,  to  wit,  as  many 

as  there  are  places  wanting,  and 


.33150  then  prefixing  a  point,  the  true 
.11050       product    will    be  .001875  or 

^Ulo^    In  like  manner   if  this 


.0143(^50      ,  niixt  number  5  .525  be  multiplied 

by  this  decimal  .oo2<5,  the  true 
produdt  will  be  found  to  be 
.0143650  (or  ^t^^)  as  you 
may  fee  by  the  operation  in  the  Margeiit,  where 
one  cypher  is  prefixed  to  the  numbers  arifing  from 
the  total  Multiplication  to  difcover  the  true  pro- 
Juft. 

Jf^.  Decimal  parts  of  an  Integer  may  be  redu- 
ced to  the  known  or  accuftomed 
Lr'""  '7e  parts  of  ftch  Integer  by  Multi^^^^^^^ 
known  parts  of  t^o^  Only,  for  if  the  decimal  fraction 
the  Integer.       given  be  multiplied  by  that  number 

which  declareth  how  many  known 
parts  are  equal  to  the  Integer,  the  Produd  gives 
the  number  of  known  parts  required  :  So  this  de- 
cimal fradlion  ofa  pound  jR:erling,to  wit,  .8687  /. 
being  propounded,  I  multiply  it  firlt  by  20  (the 
number  of  fhillings  contained  in  a  pound)  and  the 
produd gives  17  /hillings  and. 3 740  parts  of  a 

/hilling  ; 
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(hilling  which  decimal  .3740  being  multiplyed 
by  12  (the  number  of  pence 

in  a  fhilling  )  produceth  4  .8587/. 

pence,  and  .488  parts  of  a  20 

peny  ^    Laftly  ,  multiplying  — — • 

.488  by  4  f the  number  of  far-  Shill.  17)3740 

things  ,  which  make  a  peny  )  1 2 
ihd  produdt  gives  i  ftrthing  , 


and  .^$20  parts  of  a  farthing,  7480 
which  are  very  near  in  value  374^ 
to  another  fai-thing,  fo  it  ap- 


pears that  .8687  parts  of  a  Fence  4I4880 
pound  llerling  are  17/.  4^.  4 
2  /.  very  near.     After  the 


ft  me  manner,  a  decimal  fra^    Farth.  ij952o 
ilion  of  any  Integer  whatfo- 
ever  may  be  reduced  into  the  known  or  accuftomed 
parts  ot  fuch  Integer. 

A  briefer  way  to  ralue  any  decimal  part  of  a 
pound  of  Erjglijh  money  ^  without 
lofs  of  a  farthing^may  be  this,  viz^   A  brief  wn)i  to  find 
the  figure  (if  any  happen)  in  the  'J^^r^^^^^^ 
firft  place  of  the  decimal  being  'pZdlfVi^^^^^^^ 
doubled,  gives  Ihillings  ^  a!fo  if  mys. 
there  be  5 ,  or  a  figure  greater  than 
5  in  the  fecond  place,  one  Ihilling  more  is  to  be  ad- 
ded to  the  former  ^  laftly,  when  5  is  taken  front 
the  figure  in  the  fecond  place,  if  every  unit  in  the 
remainder  be  accounted  as  ten,  and  the  figure  in 
the  third  place  as  unities,  thefe  tens  and  units 
taken  as  one  number  and  leflencd  by  i,  give  the 
number  of  farthings,  which  with  the  (hillings  be- 
fore found  declare  the  value  of  the  decimal  pro- 
pounded \  likewife  if  the  figure  in  the  fecond  placa 

O  2  when 
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(  when  any  happens j  be  lefs  than  5,  every  unit  in 
fuch  figure  is  co  be  accounted  ten  as  before  :  fo  in 
the  decimal  before  mentioned,  to  wit,  .8587  /.  the 
figures  in  the  firft  place  being  doubled  gives  16 
Ihillings,  alfo  becaufe  5  is  contained  in  6  which 
Hands  in  the  fecond  place,  one  (hilling  more  is  to 
be  added  to  the  aforefaid  16  ftiillings,  which  will 
now  be  made  17/.  that  done,  the  remainder  of  the 
faid  6  after  5  is  fubtradled^to  wit,  i  being  efteemed 
as  10,  and  added  to  8  f  which  ftands  in  the  third 
place,  and  to  be  efteemed  as  units)  gives  18  from 
which  abating  i,  the  remainder  is  17  farthings  or 
4  pence  and  a  farthing;  fo  that  the  value  of  the 
.  faid  decimal  .8687/.  is  found  as  before  to  be  17 
fhillings  4  pence  i  farthing.  After  the  fame  man- 
ner this  decimal  of  a  pound  of  Engliflj  money  ^  to- 
wit  319/.  will  be  reduced  to  6  /hillings  and  1 8  far- 
things or  6  fhillings  4  pence  2  farthings,  which 
wants  lefs  than  a  farthing  of  the  cxadt  value  of  the 
decimal  .3 19/* 

V.  Having  explained  all  the  cafes  in  MHltiplica^ 

tion  of  Decimals^  I  fliall  here  give  the 
See  the  quejli-  learner  a  tafte  of  their  excellent  ufc 
ons  from  49  to   ^  ^^^^  familiar  queftions  whereby 

72  in  the  lotb     •      -n  i_       -j    ^   1        i_  • 

Chapter  of  the  ^^^^  evideni:,that  what  is  often 
Afpendhi         times  performed  by  many  tedious 

fj^ultiplicdtions  and  Divijions  in  the 
vulgar  way,  is  efFeded  for  the  moft  part  by  one  or 

two  Multiplications  in  Decimals. 

The  firft  Example  may  be  this  :  Suppofe  there  is  a 
certain  pkccoflVainfcot  in  form  a  ref} angled  Paral- 
legolram  commonljT  called  a  longfauare^vfhokhr^'i^h 
is  3  yards^  \  of  zyardj  i  nail  ana  \  of  a  nail  j  and  the 
length  6  yards y  and  t  of  a  yard^  the  queftion  is  to 

know 
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know  how  many  fjaare yards  are  contained  in  that 
piec§  of  IVainfcot ;  here  becaufc  itis  defired  that 
the  fUperficial content  may  be  given  in^^r^j,thc  parts 
of  a  y^r^as  well  in  the  breadth  as  in  the  length  of 
the  fVainfcot ^whkh  are  before  exprefsM  by  the  accu- 
ftomed  parts  of  (jnaners^  nails^&cc.  muft  be  reduced 
into  decimal  parts  of  2Lyardy  which  are  as  eafie  to 
be  found  by  a  yard  fubdivided  decimally,  as  the 
common  parts  of  quarters  and  nails  are  found  by 
a  yard  vulgarly  fubdivided  :  but  for  want  of  a 
yard  fubdivided  decimally,  this  Reduttion  may  be 
performed  by  the  feventh*r^Wef  of  the  precedent 
Table  of  ReduElion^  viz..  looking  into  the  faid  7^- 
hlet^  right  againft  ^  of  a  yard,  I  find? 
this  decimal  .  J 

Alfo  the  decimal  correfpondentto7    ^  ^ 
I  nail  is  i  

And  the  decimal  of  5  of  a  naill 

is-   —  ^j^j£llliL_ 

The  fum  of  thofe  three  decimals?  o  o 
is  1 .828  lis 

Wherefore  the  breadth  of  thep 
Wainfcot  in  yards  and  decimal  parts  >  3  .828125 

is  ;  J 

.  Again,  the  decimal  of  half  a  yard  ) 
is  .5,  wherefore  the  length  of  the^5  .5 

Wainfcot  is^  «  j 

The  length  and  breadth  being 
multiplied  one  by  the  other  produce 
the  fhperficial  content^  therefore  theS24 .882812$ 
number  of  fquare  yards  required 

is  '  _ 

Wherefore  I  conclude  that  24  fquare  yards  and 
fomewhat  more  arc  contained  ia  that  piece  of 

O  3  Wainfcot> 
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Wainfcot ;  and  ic  is  evident  by  tHc  firft  place  of  the 
decmalj  that  what  is  above  24  yards  is  more  Xhan 
7%  but  lefs  than  —^of  a  fqiiarc  yard  j  or  more  Itridl- 
Jy,  it  is  more  than  but  lefs  than  of  a  fqnare 
yard :  but  by  taking  all  the  places  in  the  decimal 
you  have  the  exait  anfwer  to  this  qrieftion,becaufe 
the  common  parts  of  cjitarters^  nails^  and  qtiarnrs  of 
naili  may  bealvfays  exaftly  reduced  into  decimals, 
btit  that  feldom  happens  in  other  things  i  never- 
thelefs,  albeit  by  decimal  operations  you  cannot  al- 
ways hit  the  mark,  yet  you  may  come  as  near  it 
as  is  poflibly  to  be  imagined,  and  that  v^^ith  much 
more  eafe  than  by  vulgar  computations  in  que- 
ftions  of  this  nature,  as  will  appear  by  com- 
paring the  precedent  o- 
y,  q,  n.  ^.  n.  peration  with  the  cora- 
3 — 3 — i-r-i  mon  way  of  working 

4  here  in  your  view,  viz.. 

  the  3  yards^  3  cfuarters 

15  of  a  y,^rdj  i  naily  and  ^ 

4  of  a  rjail  ( which  exprefs 

' — ■ — •  the  breadth  before  men- 

61  tioned  )   muft  all  be 

4  reduced   into  quarters 

'   of  mils  by  the  fuxth 

245  (fumsrs  of  nails.    Rule  of    the  feventh 

Chapter  i  fo  there  will 
be  found  245  quarters  of  Nails,  as  you  fee  by  the 
operation.  • 

Again  the  6  yard^  and  half  which  exprefs  the 
length  aforefaid ,  muft  likewife  be  reduced  into 
quarters  of  Nails  by  the  aforefaid  Rule  ^  fo  there 
will  be  found  415  quarters  of  nails  of  a  yard,  as 
you  fee  by  the  operation. 
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.  A 

6  2 

4 


25 

4 


104 
•4 

415  quarters  of  Nails. 

Then  multiplying  the  breadth  and  length  one  by 
the  other,  to  wit,  245  by4i6,  the  product  will 
give  101920  for  the  fupcrficial  content  of  the 
piece  of  Wainfcot  in  fquare  quarters  of  nails  of  a 
yard  ;  no^fhele  fquare  quarters  of  nails  of  a  yard 
muft  be  reduced  to  fquare  yards,  and  the  readieft 
way  to  perform  that,  is  to  find  firfl:  of  all  how  ma- 
ny quarters  of  nails  of  a  yard  are  contained  in  one 
yard  in  length,  x'/^c.  fince  there  are  16  nails  in  a 
yard,  there  areconfequently  4  times  16  quarters  of 
nails,  to  wit,  64  quarters  of  nails  in  a  yard  in 
length  i  therefore  64  multiplied  by  64  produceth 
4096  fquare  quarters  of  nails  in  a  yard  fquare  ; 
laftly,  I  fayby  the  Rule  of  threc^  if  4096  fquare 
quarters  of  nails  of  a  yard  give  1  yard  fquare,  how 
many  yards  fquare  will  1 01 920  fquare  quarters  of 
nails  give    So  will  the  anfwer  be  found  24 
yards,  which  is  the  fame  with  24  .8828125  before 
found  by  the  decimal  operation  ffor  lsil  is  equal 
to  the  decimal  .8828125,      will  appear  by  redu- 
cing tliem  to  a  common  denominator  by  the  four- 

O  4  teenth 
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teenth  Rule  of  the  feventeenth  Chapter.)  Now  I 
leave  it  to  the  Reader  t^  judge,  which  of  thefe  two 
ways  is  the  more  expeditious,  and  fo  let  him  take 
which liketh  him  b^rfr. 

Example  2,  There  is  a  fquared  piece  of  Timber 
terminated  at  both  ends  with  equal  long  fquared, 
z/iz,.  the  breadth  of  the  piece  of  Timber  is  i  loot  5 
inches  3  quarters  of  an  inch,  and  1  half  quarter  of 
an  inch  j  the  depth  or  thicknefs  is  i  foot  3  inches  i 
quarter  of  an  inch^and^  or  half  a  quarter  of  an  inch^ 
and  the  length  of  the  piece  is  11  feet  10  inches,and 
3  quarters;  the  queition  is  how  many  folid  or  cubi- 
cal feet  are  contained  in  that  piece  of  Timber?The 
Anfwer  may  be  found  by  decimal  Multiplication  in 
manner  following,  ^utTL.  iForafmuch  as  it  is  defired 
that  the  folid  content  may  be  given  in  feet,  the 
parts  of  a  foot  as  well  in  the  breadth,  depth,  and 
length,which  are  before  exprefs  d  by  ti^iccuftomed 
parrs  of  inches,  quarters,  and  half  quarters,muft  be 
reduced  into  the  decimal  parts  of  a  foot,  which  are 
as  eafie  to  be  found  by  a  footfubdivided  decimally, 
as  the  other  common  parts  by  a  foot  vulgarly  fub- 
divided  j  but  for  want  of  a  foot  fubdivided  deci- 
mally, this  RednUion  may  be  performed  by  the 
eighth  Tablet  of  the  precedent  Table  of  Redfi^ 
£Hofj.  viz. 

The  decimal  corrcfpondcnt  to  ^  in*7 

Che.  is  1  _|  -4^^ 

The  decimal  of  ^  of  an  inch  is  062 

The  decimal  of  half  a  quarter  of  an?  .01 
inch  is  —  ^  f 


The  fum  of  thofe  3  decimals  is  — 488 
Wherefore  the  breadth  of  the  piece  7  00 
ofTimbcr  is--:^:::  ^  S^'^  ' 

In 
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In  like  manner  the  common  parts  of  inchesj 
in  the  depth  or  thicknefs  of  the  piece  of  Timber, 
will  be  rcducec}  by  the  faid  lablety  into  thefe 
decimals,  viz..  • 

The  decimal  correfpondent  to  3  inches  is— .25 

The  decimal  of  ^  of  an  inch  is*—  .02 

The  decimal  of  half  aquarftr  of  an  inch  is  — .01 

The  fum  of  thefe  3  decimals  is  uiS 

Wherefore  the  depth  or  thicknefs  is  1.28 

Again  the  accyftoined  parts  of  inches,  ^c.in  the 

length  of  the  piece  of  Timber  will  be  reduced  to 

thefe  decimals,  "vic. 

The  decimal  of  10  inches  k  ' — .833 

The  decimal  of  I  of  an  inch  is-^  >    -  .o6z 

The  fum  of  thofe  2  decimals  is   .895 

Wherefore  the  length  of  the  piece  is  1 1.89$ 

Now  if  the  breadth  depth  and  length  be  multi- 
plied continually,  the  laft  produft  is  the  folid  con-  . 
tent  requiredt  viz..  1  .488  multiplied  by  i  .28  pro- 
duceth  I  .90454,which  multiplied  by  11  .S95  pro- 
duceth22.65,^r.  Wherefore  I  conclude  that 22 
fplid  Feet,  half  a  Foot,  and  fomewhat  more  than 
half  a  quarter  of  a  foot  are  contained  in  that  piece 
of  Timber. 

Example  3.  How  many  EcfuinoBial  Degrees  zxt 
correfpondent  unto  135^^^,21  hours ^  and  ^omi^ 
nutes  ?  The  Anfwer  is  found  by  multiplying  the 
'.ime  given  by  3(Jo,  for  as  i  day  is  to  ^60  degrees fiy 

136  days^  2 1  honrs^  and  40  minutes ^to  the  Equifiotli* 
al  degrees  required  ;  but  firft  the  21  hoiirs  and  40 
minutes  TOuft  be  deduced  to  decimal  partsof  a  day^ 
by  the  tenth  Tablet^  thus. 

The 
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The  decimal  of  2 1  hours  is  87  5 

The  decimal  of  40  minutes  is  —  —.02777 

The  fum  of  thefe  2  decimals  is  -902,77 

Therefore  the  time  propounded  is  — 13^-902,77 

Which  being  multiplied  by  360?  4p284.99,&C. 
prod  ucet  h —  S 

Wherefore  I  conclude,  that  49284  -99  very 
near  49285  Eqmnotrutl  degrees  are  correfpondent 
unto  1^6  day 21  hoHrs^  and  40  mnntes  ^  which 
was  required  by  the  queftion. 


CHAR  XXVIT. 

Divilion  hy  Decimal  Fr anions. 

• 

7  T  M  any  of  the  Cafes  which  may  happen  in  Di- 
X  vifioa,if  the  Dividend  be  greater  than  the  Di- 
vifor  the  quotient  will  be  either  a  whole  number 
oi-  elfe  a  raixt  number  :  But  when  the  Dividend  is 
lefs  than  the  Divifor,  the  quotient  rauftneceflarily 
be  a  fraction  for  a  lefTer  number  is  contained  in  a 
greater  once  at  the  leaft,  but  a  greater  is  not  con- 
tained once  in  a  lelTer. 

7 7.  Sometimes  the  Dividend,  whether  it  be  a 
whole  number,  mixt  number,  or  decimal  fradion, 
is  to  be  prepared  by  annexing  a  competent  number 
of  cyphers  thereunto,  to  make  room  for  the  Divi- 
for: So  if  32  5  were  given  to  be  divided  by  17-325 
the  Dividend  32.5mufl:  be  increafed  with  cyphers 
at  pleafure  after  this  manner  32  .50000,  &c.  Like- 
wife  if  1  were  given  to  be  divided  by  360,  the  Di- 
vilion 
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vifion  cannot  be  made  tiil  the  Dividend  i  be  increa- 
fed  with  cyphers,  which  being  annexed,  the  Divi- 
dend will  ftand  thus  i  .000000, d-c.  Hcre,notethaf 
rhei!:yphers  -.inncxed  in  manner  aforefaid  do  fupply 
places  of  decimal  parts,  and  will  be  ullfLil  indilco- 
vering  the  quality  of  the  quotient  according  to  the 
fourth  Rule  of  this  Chapter. 

m 

IIL  After  the  Dividend  is  prepared  by  annex- 
ing cyphers,  when  occafion  requires  fas  in  the  laft 
Rule,;  all  the  places  thereof  muft  be  efteemed  as 
one  whole  number  (to  wit  confifting  of  unities  or 
Integers :)  and  lb  is  the  Divifor  to  be  efteemed 
whether  it  be  a  decimal  fraction  or  mixt  number  ^ 
for  in  all  cafes  the  Divilion  *nuft  be  performed  in 
every  refpe^t  according  to  the  Rales  of  Divifictn 
of  v/holc  numbers  in  the  fixth  Chapter.  So  if  this 
nii^t  number  325  .25  were  given  to  be  divided  by 
this  mixt  nnniber  y  2.3,you  muft  divide  in  the  fame 
manner,  as  when  you  ^livide  32625  Integers  by  123 
Integers.  Aifoif  this  decimal  .835(5  were  given  to 
be  divided  by  this  decimal  .05,  you  arc  to  divide 
in  the  fcinie  manner,  as  wlicnyou  divide  8356  Inte- 
gers by  %  Integers -j.aiKi  after  the  quotient  is  found 
the  degrc:  or  place  of  the  firft  figure  which  arifeth 
in  the  quonei-^t  muft  be  inquired  after  ^  viz..  you 
muft  know  how  far  fuch  flrft  figure  is  diftant  from 
the  place  of  units,  to  the  end  tliat  the  point  or 
line  which  is  ufed  to  fepnrate  between  the  pbce  of 
unities  for  firft  place  of  In:tegers)  and  the  firft  place 

r^  -'  als  may  be  dwiy  placed  :  This  is  the  orfly 
'^not  ia  decimal  Divilion,  and  may  be  refolvcd  by 
^^e  following  Rule,  viz,. 
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IF.  In  any  of  the  Cafes  which  may  happen  in  Di- 

vifion  of  decimals ,  the  firft  fijgure 
U^7F^\f^he   ^'^^^^^  srifcth  in  the  Quotient,  will 
qi4ailty^of  the       alvvays  of  the  fame  place  or  de- 
qmient  in  all   grec  with  that  figure  or  cypher  of 
cafesofDtvift-    the  Dividend,  which  at  the  firft  que- 

7ramoif'^'^^  ftion  ftandech  over ,  or  at  leaft  be- 
'^^  *  longeth  unto  the  place  of  units  in  the 
Divifor.  To  iliuftrate  this  Rule  I  lhall  give  exam- 
ples in  all  the  principal  cafes  ;  and  firft  let  a  mixt 
number  be  given  to  be  divided  by  a  mixt  number , 
viz..  Let  it  be  required  to  divide  172  .5  by  3  .746. 
here  ( according  to  the  fecond  Rule  of  this  Chap- 
rer)  the  Dividend  muft  be  encreafed  with  cyphers 
ac  pleafure,  fo  will  it  fland  thus  172  . 500000,  fitc. 
then  Divifion  being  made  according  to  the  Rules  of 
Divifion  of  whole  Numbers  in  Chapter  5,the  Quo- 
tient arifing  will  be45049,  &c. 

3  •746)  172 -500000.  (46049, 

Now  it  remaineth  to  feparate  the  Integers  in  this 
quotient  from  the  decimal  parts  to  perform  which 
1  fubfcribc  the  Divifor  3  .746  orderly  underneath, 

3.746)  172.506000  ^4^,049,  &c. 

3  .746 

the  firft  Dividual  172  .50  (^being  that  part  of  the 
Dividend  whereof  the  firft  queftion  muft  be  asked) 
or  at  leaft  I  imagine  the  Divifor  to  be  fo  fubfcri^- 
bed,  and  fo  I  find  that  the  figure  3  which  ftands  ift 
the  place  of  Units  in  the  Divifor  will  be  placed 

under 
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under  which  is  the  place  of  tens  (or  fecond  place 
of  Intefgers)  in  the  Dividend  ^  wherefore  by  the 
fourth  Rule  before  given^  I  conclude  that  the  firft 
figure  arifing  in  the  quotient  muft  likewife  ftand 
in  the  place  of  tens  (or  fecond  place  of  Integers  J 
and  confequently  Che  next  place  on  the  right  hand 
muft  be  the  place  of  Vnits  ^  fo  it  is  evident  that  the 
feparating  point  or  line  muft  be  placed  betv#en  the 
figB||^6  and  o  in  the  quotient,  that  done  ,  the 
tn^^otient  is  found  to  be  45  .049,  &c.  to  wit^ 
46  Integers  and  to^I  parts  of  an  Integer, and  fome- 
what  more :  for  46  ts^I  is  lefs  than  the  true  quo- 
tient, but  45  7  o7?i»  greater  than  it,  and  therefore 
albeit,  after  the  aforefaid  Divifion  of  172,  500000 
by  3  .746  is  endedjthere  will  be  a  remainder, to  wit 
445  which  feems  to  be  greater,  yet  here  it  is  lefs  in 
v^lue  than  part  of  an  unit  or  lnteger,and  if  to  ^ 
that  remainder  you  annex  another  cypher  and  con- 
tinue the  Divifion,you  will  proceed  ncare?  the  truth 
&  not  mifs  ^--jry  part  of  an  unit  of  the  true  quotient, 
and  in  that  order  you  may  proceed  infinitely  near  , 
when  you  cannot  obtain  the  quotient  exaftly  by  Di- 
vifion  of  Decimals. 

Example  2.  Suppofe  this  mixt  number  2 .34  be 
given  to  be  divided  by  this  mixt  number  52.125 
(  where  you  may  obferve  that  the  Dividend  is  lefs 
than  the  Divifor  0  firft  (as  before )  annex  cyphers  at 
pleafure  to  the  Dividend,  to  make  room  for  the 
Divifor,  then  the  divifion  being  profecuted  as  in 
whole  numbers,  at  length  thefe  figures  will  arife  in 

53  .izj)  2  .3400000  (".0448,  &c. 

•  •  • 

52  .125 

r  the 
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the  quotient^  to  v/it>  448  :  and  to  the  end  the  de- 
gree or  quality  of  che  firll  figure  4  may  be  difco- 
vered,  I  fubfcribe  the  Divifor  $2,125  under  the 
firfl:  dividual  2  .34000  (for  fo  far  the  firil  queftion 
did  exxend  in  the  Divifionj  and  thereby  I  find  jdbac 
the  figure.2  which  ftands  in  the  place  of  units  in 
the  divifor  will  be  feated  under  4,  which  is  in  the 
fecond#pIace  of  decimals  ;  wherefore  I  conclude 
that  the  firft  figure  arifing  in  the  quotient 
fo  ftand  in  the  fecond  place  of  decimals,  anHpn- 
fequently  the  firll  piece  of  decimals  ( which  is  next 
on  the  left  hand  to  the  fecond)  mult  be  fupplicd 
with  a  cypher  ^  fo  that  if  a  cipher  be  prefixed  on 
the  left  hand  of  4,  and  then  a  point  placed  before 
that  cypher,the  quotient  wilji  at  length  be  difcoyer- 
ed  to  be  .0448,  &c.  or  T55l5>  and  fomewhat  more, 
that  is  to  fay,  ^-^^W  is  leis  than  the  true  quotient, 
*  but  TslH  is  greater  than  it  and  if  you  will  proceeci 
nearer  the  truth,  you  may  continuc'the  divifion,as 
is  directed  in  the  firit  Example  of  this  Rule. 

Example  3.  Where  a  whole  number  is  divided  by 
a  decimal  fradion,^'?^.  fuppofe  82  Integers  were  gi- 
ven to  be  divided  by  this  decimal  .056 ;  After  cy- 
phers arc  annexed  to  the  dividend  at  pleafure,  and 

,055  )  82.OOOGO  (  146428,  &c. 


the 
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the  divifion  profecuted  as  in  whole  numbers  f  to 
wit^  82000G0  being  divided  by  56)  thefe  figures 
146428  willarife  in  the  quotient :  now  to  the  end 
the  degree  or  feat  of  the  firft  figure  in  the  quo- 
tient may  be  known,  I  fubfcribe  the  Divili)r  '.0  56 
under  the  firft  dividual  82  ffor  fo  far  did  the  firft: 
queftion  in  the  divifion  extend  ^  and  becaufe  the  . 
divifor  is.  lefs  than  unity,  I  fiipply  the  place  of 
units  by  a  cypher  or  o  prefixed  on  the  left  hand  of 
the  point  of  reparation  in  the  divifor  ^  alfo  1  pre- 

.056 J  C082.00000  ( 1464.28,  5cc. 
0.056 

fix  cyphers  before  (to  i^it  on  the  left  hand  ofj  the 
Integers  in  the  dividend  to  reprefent  a  fucccflion 
of  places  of  Integers  (for  the  order  of  places  in 
Integers  i$  from  the  right  hand  towards  the  left  i) 
then  I  find  tliat  the  cypher  or  o  which  reprcfents 
the  place  of  units  in  the  diviAr,  doth  Hand  under 
that  cypher,  which  reprefents  the  fourth  place  of 
Integers  in  the  ^/We;?^?  fas  you  fee  by  the  Exam-* 
pie  wherefore  I  conclude  that  the  firft  figure  a- 
rifing  in  the  quotient  mull:  alfo  be  feated  in  the 
fourth  place  of  lntegers,and  confequently  the  4  firlt 
places  in  the  quotient  will  be  Integers^  and  the  reft: 
tidecimajjfo  that  the  true  quotient  is  1464  Integers, 
2nd  7^  parrs  of  an  Integcr,and  fomevvhat  more^i.^* 
1464.28  is  lefs  than  the  true  quotient,  but  1464  29 
is  greater  than  it. 

Example  4.  Suppofe  this  decimal  .0125  be  given 
to  be  divided  by  this  decimal.  5  j 
after  divifion  is  finifi^ed  accor-   .5)  .0125  (25 
ding  to  the  Rules  of  divifion  of 

whole 
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whole  numbers  (to  wit  after  125  is  divided  by\() 
thefe  figures  25  will  arife  in  the  quotient  ^  now  to 
difcover  the  degree  or  feat  of  2  the  firft  figure  ia 
the  quotient,  I  fubfcribe  the  divifor  .5  under  the 
•  firft  dividual  .012,  and  having 

.0125  (.025  fas  in  the  laftExampleJ  pre- 
fixed a  cypher  on  the  left  hand 
0  5         of  the  point  of  reparation  in 
the  divifor^  to  denote  or  repre- 
fent  the  place  of  units,!  find  that  fuch  cypher  or  place 
of  units  doth  ftand  under  the  figure  i,  which  is  fea- 
ted  in  the  fecond  place  of  decimals  in  the  dividend, 
wherefore  I  concKide  by  the  Rule,  that  the  firft  fi- 
gure which  arifeth  in  the -quotient  rauft  alfo  be  in 
the  fecond  place  of  decimals,and  therefore  prefixing 
a  cypher  to  fupply  the  firft  place  of  decimals,  and 
putting  a  point  before  that  cypher,  the  quotient  is 
at  length  difcoveredto  be  025  or  ^vl^. 

Example^.  Suppofe  this  decimal.^  554  be  given 
to  be  divided  by  this  .808,  firft  I  annex  cyphers  to 
the  dividend  at  pleafure  ,  then  profecuting  the  di- 
vifion.  as  in  whole  numbers ,  to  wit,  dividing 

855400  by  8,  thequoti- 
•008J.8 55400(1 07.050    ent  arifing  is  107050, 

now  to  difcover  the  de- 
gree or  place  of  i,  the  firft  figure  in  the  quotient, 
I   fubfcribe  the  divifor  .008  under  the  firft  divi- 
dual .8,  then  I  prefix 
.008)000.85540(107.05  a  cypher  to  fet  forth, 

or  fupply  the  place  of 
0.008  units    in    the  divifor, 

alfo  I  prefix  cyphers 
to  reprefent  places  of  Integers  in  the  dividend^ 
that  done,  I  find  that  th©  cypher  Or  o  which  fup* 

plieth 


I 
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plietltthe  place  of  units  in  the  divifor,  doth  ftand 
under  the  cypher  which  is  feated  in  the  third 
place  of  Integers  ia  the  dividend  wherefore  I  con- 
clude by  the  Rule,  that  the  firft  figure  ^rifing  in 
the  quotient  muft  be  alfo  in  the  third  place  of  In- 
tegers, and  confequently  the  three  firft  places  ia 
the  quotient  will  be  Integers,  and  the  reft  a  deci- 

inali  fo  that  the  true  quotient  is  107  .05  or  107 
_  ?  # 

Example  6.  Let  it  be  required  to  divide  this  de- 
cimal fraction  .73952'by  this  .32    firft  dividing 
73952  by  32  as  if  they  were  whole  numbers, the  fi- 
gures arifing  in  the  quotient  will  be  2311.  Now  to 
difcoverthe  quality  or  value  of  the  laid  figures  I 
fubfcribe  the  Divifor  .32  under  the  ^ixUdividnd 
.73,  then  prefixing  a  cy- 
pher as  well  on  the  left    -32^0.73952  (2.311 
hand  ofthe  ^//z//Ve;7^,  as  of 
the  divifor  fo  fubfcribcdfor  0.32 
imagined  to  be  fubfcribed) 
as  arorefaid,  to  reprefent  the  place  of  units  in  each 
of  them,  I  find  the  cypher  or  o,which  fupplieththe 
place  of  units  in  the  divifor  j  to  ftand  under  theo 
which  reprefents  the  place  of  ^inits  in  the  dividend-^ 
wherefore  I  conclude  by  the  preceeding  fourth  Rule^ 
that  the  firft  figure  arifing  in  the  qnotient  will  ftand 
in  the  place  of  units,  and  confequently  the  follow- 
ing places  of  the  qnotiem  will  be  a  decimal  fraction, . 
fo  that  the  true  quotient  is  2  .311  or  2  tI^. 

The  reafon  of  the  foregoing  fourth  Rule  will  appear  * 
fr07n  the  follomng  C on f derations. 

?  L  If 
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/.  If  the  prodiKa  of  the  Multiplication  of  two 
numbers  be  divided  by  one  of  thenr,  the  quotient  is 
the  fame  with  the  other  number  :  Asjf  269  .0625^ 
the  produdt  oi  14.35  multiplied  by  18.75,  be  divi- 
ded by  14.35,  the  quotient  will  give  18.75. 

//.  if  the  Divifor  be  multiplied  by  the  firft  figure 
in  the  quotient,  the  Produdt  is  the  firft  number  to 
be  fubtradled  from  the  Dividend  f  being  the  fame 
with  the  laft  particulai^produdt  in  the  multiplica- 
tion of  the  two  numbers  that  produced  the  Di- 
videndi)  and  every  particular  place  of  that  produft 
is  of  the  fame  degree  with  that  figure  or  cypher  of 
the  Dividend ,  which  ftands  over  fuch  particular 
place  when  the  fubtradion  is  made  j  For  a  figure 
of  one  degree  ( or  place)cannot  be  fubtrafted  from 
a  figure  of  a  different  degree  :  As  in  the  laft  men-  * 
tioned  Example,  the  work  whereof  is  here  in  view  ; 
the  divifor  14.35  being  taken  as  in  a  whole  num- 
ber and  multiplied  by  i,the  firft  figure  in  the  quo- 
tient produceth  143 5,  which  muft  be  conceived  to 
confift  of  the  fame  degrees  as  are  in  259.0  in  the 
Dividend ,  from  which  the  faid  produft  is  to  be 
fubtradted^  and  therefore  the  faid  produft  1435  is 
really  but  143. 5,  as  you  may  fee  by  the  laft  parti- 
cular produft,  in  the  multiplication  of  the  mixt 
number  1431^7  18.75. 


^4-35 
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18.7s 


717s 


10 
114 


04s 

80 


I4.35;  269 

Hi 


0625.  (18.75 
S 


125 
114 


5<J 
80 


10 
10 


'7<Sa 
045 


7».7S 
717s 


///.  And  therefore  to  difcover  the  degree  of  the! 
firft  figure  in  the  quotient,  is  nothing  elfe  but  to 
find  out  the  degree  of  that  figure,  which  nuilciply- 
mg  the  figure  or  cypher  in  any  particular  place  of 
the  Divifor,  will  produce  the  fame  degree  as  that 
figure  or  cypher  in  the  Dividend  is  of,which  ftands 
over,  or  at  leaft  belongs  unto  fuch  particular  place 
of  the  Divifor,  at  the  firft  queftion  ^  becaufe  the 
degree  produced  rauft  bcfubtraded  from  the  like 
degree  above  it. 


P  3 
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IK  Now  among  many  Rules  that  might  be  gi- 
ven to  difcover  the  degree  of  the  firft  figure  in  the 
quotient,  and  confe^uently  the  degrees  of  all  the 
relt,  the  preceeding  fourth  Rule  of  this  Chapter 
is  fufiicient,  namely,  The  firft  figure  which  arifeth 
in  the  quotient,  is  always  of  the  fame  placeor  de- 
gree with  that  figure  or  cypher  in  the  Dividend , 
which  at  the  firft  queftion  ftands  over,  or  at  lealt 
belongs  imto  the  place  of  units  in  the  Divifor :  The 
reafon  is,  becaufe  if  a  figure  ftanding  in  the  units 
place  of  the  Divifor  be  multiplyed  by  (or  doih  mul-  # 
tiplyj  a  figure  of  the  fame  degree  with  that  degree 
in  the  Dividend,  which  at  the  firft  queftion  belongs 
to  the  faid  units  place  of  the  Divifor,  the  firft  p^ace 
in  the  Produdl  fliall  be  of  that  degree  alfo,  whether 
it  be  of  Integers  or  decimal  parts  ^and  confequcnt- 
ly  the  reft  of  the  places  in  the  faid  Produft  fliall  be 
of  the  fame  degrees  with  their  correfpondent  de-  • 
grees  for  placesj  in  the  Dividend*,  as  they  ought  to 
be,  to  the  end 'that  due  Subtradlion  may  be  made 
( according  to  Obferv.  2.) 

So  in  the  Example^before  given,  the  firft  figure 
I  in,  the  quotient,  fhall  be  of  the  degred  or  place  of 
•Tens,  becaufe  if  the  figure  4  ftanding  in  the  units 
place  of  the  Divifor  14 .35  be  multiplied  by  Ten, 
to  wit,  the  degree  which  the  figure  6  in  the  Di- 
vidend is  of  that  belongs  •to  the  faid  4  at  the  firft 
queftion,  it  will  produce  four  Tens,  to  be  fubtra- 
ited  from  the  faid  lix  Tens ;  In  like  manner  if  a  fi- 
gure in  the  place  of  units  be  multiplyed  by  nnitsthe 
lirft  place  in  the  Product  fhall  be  units  ;  if  by  tenth 
.parts  of  an  unit,  or  Integer,  the  firft  place  in  the 
Produft  fhali  be  Tenths,  &c\ 

Having  ixphined  all  neceflary  Rules  in  Divilion 
%  concerning 
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concerning  decimal  fractions,  I  fhall  give,  a  tafte  of 
their  excellent  ufe,  by  the  two  following  qncftions 
and  then  conclude  this  Chapter. 

^cfi.  I.  A  Merchant  bought  of  Gold  Plate  355 
eunces  ^  13  jeny  weighty  and  15  grains  for  1/60 
founds  fierlin^^  the  queflion  is  what  he  paid  for  an 

ounce}  jitifwer  zl* — 'S  -^' — 1^-  very  near. The  ope- 
ration by  ^fcw/?//  may  be  after  this  manner,  viz.. 

By  the  fecond  Tablet  of  Redii^ionl  ^ 
the  decimal  o(  13  peny  weight  is  J"*  ^ 

The  decimal  of  15  grairix  is  03  u  5 

The  Sum  of  thofe  2  decimals  is — r— .68125 

Wherefore  the  quantity  of  Pla^e^ 
in  dnnces  and  decimalparts  of  an  on^cey  .68125 
IS  } 

Then  by  the  . Rnle  of  three  I  fay,  if  3  56  68125 
onnces  coft  1160  founds^  what  1  OH77ce  {  Here  ^tis 
evident  that  ifldivide  1 160  by  35^ -68125,  the 
quotient  will  give  the  value  of  an  ofwe  to  wit ,  3 
.252 ,  founds y  or  3  pounds^  5  ^nUinas  and  very 
near. 

« 

356.68125)  n6o.6b6oooo  (3.2  52,  &c. 

Qucfi.  2.  Suppofc  the  length  of"  the  Tropical  year 
(  or  the  fpace  of  time  wherein  thfe  Sun  rurning  * 
through  the  whole  Eclipticl\  circle   confifbing  of 
360  degrees y  is  returned  to  tlic  f^wxe^ Equinoctial  or; 
Soljtitial' ipoint  from  whence  he  departed)  to  con- 
fift  of  365  daysy  5  hoursjznd  49  minutcs^the  queftion 
is  to  know  the  Suns  me^h  or  equ^^l  motion  for  i 
day^to  wit,  What  part  of-36o  degrees  tl>e  Sun  movcth 
in  a  whole  day  i  The  operation  by  decimals^  thus, 
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By  the  tenth  Tabkt,  of  Redtt^ib^'^ 
the  decimal  corrcfpondentto  5  hours  ^.2083333 
is  J 

The  decimal  of  49  m'wmes  is  ^•0340277 

The  fnm  of  thofe  decimals  is  .2423610 

Wherefore  the  time  ^^^tx\^m  days  1  2^2:^610 

and  decimal  farts     a  day  is  J  •       ^  ^ 

Then  by  the  rule  of  three,  if  3  65  .242351  days 
give  360  degrees  (or  ar  total  circumference  whit 
will  I  day  give  ?  Here  if  I  divide  3,60  by  365 
.242361,  the  will  give  the  diurnal  motion 

/  required,  which  will  be  found  very  hear  .98554, 
&c,  or  ^rti  vv  parts  of  a  dcgree,whicn  being 
reduced  into  the  common  Sexagenary  farts  ^y  the 

fourth  Rule  of  the  16  Chapter)  will  give  59— 8^ 
ate.  and  fuch  is  the  Suns  diurnal  motion  my  near , 
according  to  the  aforefaid  fuppofition  of  thfc  length 

df  the  7ropical  year. 

I  fliall  here  add  the  vulgar  Sexagenary  reroluti0n 
of  this  qiicftion,  that  by  comparing  both  ways 
together,  the  excellency  of  decimal  Arithmetick.  iO 
Calculations  of  this  Nature  may  be  the  more  per- 
fpicuous. 

The  aforefaid  queftion  being  ftated  according  tQ 
the  Rule  of  three  will  ftand  thus, 

days       hours       decrees  day 
If  3(^5  :      5  :  49  35o  1 

The  firft  term  in  the  Ru^e  muft  be  reduced  into 
mrjHtes  (by  the  fixth  Rnle  of  the  feventh  Chapter  j) 
(q  there  will  be  found  525949  minutes^ 
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D.  h. 
355  5  

^4 


1455 
730 


•  8755 

60 


525949  mimites. 

Likcwife  the  third  term  i  day  mufl:  be  reduced  iri- 
minntes^  which  will  be  found  to  be  1440,  as  you 
fee  by  the  following  operation. 

I  Day  or  24  honrs. 
6o» 


144O  mimtes. 

Then  multiplying  the  third  term  by  the  fecond, 
to  wit,  I44P  by  360,  the  produdt  is  5f840o,which 
being  divided  bv  the  firft  term  525949  (according 
to  the  note  in  the  ninth  Rule  of  the  1 6th  Chapter) 
the  qnotient  will  give  parts  of  a  degree, 

which  fraftion  being  reduce*into  the  accuftomed 
Sexagenary  parts  (by  the  ninth  Rule  of  the  feven* 

teenthC/7^prer;willgifreas6eforc59.-8,  &c.  for 

the  Suns  mean  diurnal  motion  i  now  which  of  thefe 

two  ways  is  the  more  expeditious,  I  leave  to  him 

who  is  vcrs'd  in  both  to  determine. 
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proper  fra6t:on,  may  (if  occafion  require)  be  re- 
duced into  the  known  parts  of  the  Integer  (by  the 
ninth  Rule  of  the  fcventcenth  Chapter  ifan^im- 
proper  fraftion,  it  is  to  be  reduced  into  its  equiva- 
lent whole  number  or  mixt  number,  by  the  thir- 
teenth Rule  of  thefeventeenth  Chapter. 

Example^  If  I  of  a  yard  of  Velvet  be  fold  for  j  of 
•a  pound  y?rr//;7/,what  fliall  i  of  a  yard  coft  ?  Jlnfwer 
^|/.  or  14  s,  9  Id.  For  according  to  the  Rule  | 
multiply  the  Denominator  4  by  the  Numerator  2, 
and  the  frodnS;  is  8,this  8  I  a- 
gain  multiply  by  the  Nu-  I.     y.  I. 

incrator  5,  and  the  prodncl   \ — -|  i — (^^ 

gives  40  for  a  new  Numera- 
tor :  Moreover,  I  multiply  the  Numerator  3  by 
the  Denominator  3,  and  the  produd:  which  is  9  I 
again  multiply  by  the  Denominator  (^^  fo  thelall 
prodii^lh  ^4  for  a  new  Denominator^  wherefore 
J  conclude  th It  is  the  fourth  number  fonrht, 
which  if  it  be  reduced(^ccording  to  the  ninth  Rule 
ofthe  feventeenth  Chapter)  gives  14/.  9  jl  d.  (or 
p  i^W!)  for  the  j4r/fwtr  oi  the  queflipn. 

77.  '^ When  any  of  the  three  given  numl)ers  is  a 
whole  number  or  mixt  numbec,  fuch  number  muft 
firflof  all  be  reduced  into  an  improper  fraction 
(by  the  tenth  orcVventh  Rnk  of  the  feventecnth 
Chaptcr)io  the  end  that  all  the  three  given  numbers 
may  be  3  fradions:  Moreover,  If  after  fuch  Kedu- 
flioh,  the  firlt  and  third  ni/mbers  be  not  fradions 
of  Integers  of  the  fame  p??rticular denomination, 
fuch  ofthe  (aij  numbefs^v;hich  is  of  the  Icflcr  de^ 
iiomination,  muft  be  reduced  to  a  fradion  of  the 
greater  (by  the  fixteenth  Ruleof  the  feventecnth 
Phapter-j)  v^hich  preparations  being  performed,  the 

relt 

c 
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zj^z  The  Rule  of  Three  Dire^  Book  f. 
reft  of  the  Work  is  to  be  profccuted  according 
to  the  firft  RhU  of  this  Chapter.  An  Example  of  this 
fccond  Rule  here  foUoweth.  if  a  quantity  of  ^m- 
^crjrrcecc  weighing  i  j  lb,  Troy^h^  fold  for  60  l.fter* 
ling^  what  are  19  5-  gr^^ns  worth  at  that  rate  ?  Anr 

This  queftion  being  ftated^ 
according  to  the  7  RhU  of  the  p/^'.        /.  ^r. 

^  Chapter  will  ftand  thus,-  -  J  ^  7  ^Q-" —  90t 

which  3  numbers  will  be  reo 

duced  (by  the  tenth  and  ele-^  , 

venth  Rides  of  the  feventeenth  >  Ih,        L  .  ^. 

Chapter^  into  thcfc  improper\^\  ^--t 

f rations.   — '  

But  fmce  the  third  number  i±j grains  Troy  iijiot 
a  fradlion  of  an  Integer  of  the  fame  name*  with  the 
firft  (which  is  a  fraction  of  a  pound  Troy,)  it  mufi 
be  reduced  into  a  fra^lion  of  a  pound  Troy^  thus^ 
gr.  is-^^of-riof  t":  of  ofa  pound  Tro^,  which 
compound  fraction  will  be  reduced  (b^r  the  16  Ride 
of  the  17  Chapter)  into  this  (ingle  fra(9:ioo,  to  wit, 
-^rzW  ^-  ^^^y         ^^^^  3  numbers  will  at  length 

ftand  thus  in  the  Rule, 

» 

14  th.—^-\  I.  ^^ii  lb. 

Then  working  as  in  the  firft  Example  of  this 
Chjtpter,  the  Anfwer  will  be  found  ^^VAil-  which 
being  reduced(according  to  the  3  and  4  Rules  of  the 
17  ChApter)  is  found  equal  unto  2  /.  4  d. 

Another  Example.  When  the  -J  of  {  of  a  &htp  \i 

valued  at  147  A  n  s. — 3  d.  how  much  is  the 

whole  Ship  worth  ?  Anfw.  491  /•  17  ^*  ^  ^• 

*  Note, 
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Note,  when  in  any  queftion  whatfoevcr  a  com- 
pound fraction,  to  wit,  a  fraction  of  a  fradtion,  is 
one  of  the  given  numbers,  fuch  compound  fraftioii 
muft  firft  of  all  be  reduced  to  a  fmgle  fraction  f  by 
the  16  ^///eoftbe  17  Chafter-^  fohcre,the  compon?:d 
f ration  \  of  i  being  reduced  intp  a  fingle  fradion 
gives  T5  or  i\  \  then  fay  if  i|  be  worth  147  /.  i  is. 
3  d,  what  is  i  or  the 

whole  Ship  worth  ?    Ship     /.       s.     d.  Ship 

After  due  reduction  — -i47.-ii.*  3  * 

is  made  by  convert- 
ing the  147  /.  II  s'.  3  d.  into  pence,  and  that  num- 
ber of  pence,  as  alfo  the  tliird  number  1.  into  im- 
proper fradions,  the  3  numbers  will  Hand  in  the 
Rule  thus. 

Ship     fence  Ship 

3  3?4>?.  L 

T»  T  .  I 

Laftly,  Proceeding  SlS  in  the  firft  Rule  of  thii 
Chapter,  the  fourth  number  will  be  found  to  be 
iiilj^^/,  which  being  reduced  firft  by  the  13  Rnle  of 
the  I'f Chapter^  and  then  by  the  7  R^le  of  the  7 

Chapter^  the  jinfxvQr  at  length  is  491  /.  17^. 

 6d. 

An  Example  of  the  Rule  of  three  diredl  in  Deci- 
nials  may  be  this  that  follows.  If  19  ounces^  3  peny 
Tveight^  and  5  grains  of  Gold^  be  worth  62  /.* — 10  /  • 

■  6  d.  whatls  the  value  of  i  i  ounce  ?  Anfw.  4  /. 

 17 /• — i^io\d.  very  near. 


• 
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By  the  t.  Tablet  in  the  TMe  of  Re-'y 
iiuction  in  the  1 3  Chapter ,  the  decimal (  ^ 
/r467/o«correfpondent,to  3  pc^jy  weight  C' 

is  ;  ^ 

Alfo,  the  dettmd  of  5  grains  is  ^010415 

The  fum  of  thofe  2  decimals  h  — ^  .160416 

Wherefore  the  firft  number  in  the^^o^. 
Rule  of  three  is—  J  r?.i604Td 

Again,  by  the  firft  Tahln  iht') 
aforementioned  Table  the  decimal  oi^.^ 
10  flnlUngs  is  — ^  ■-  ^ 

Alfo  the  decimal  of  6  feme  is  —.02  y   

The  fum  of  thefe  two  ?/fa>;;^i// is— 525 
therefore  the  fecond  number  in^;/. 

the  rale  of  three  is  J  62  .525. 

Moreover  by  the faid  Tablet  2.  the^ 

deci?77al  of  f  of  an  or  10  penyi^oz.. 

TTf/Vk is.T^wh^efdre  the  third  num«(  i 

lljiTin  the  Kule.of  three  is  ) 

""'^b  that  afcci     ■  faid  rcdiiftion  is  finifht  the  3, 

giyen  numljers  will  Hand  in  the  Rule  thus: 

r  * 

io.i6o4t6— — 61.^2:5^^^^'-  V  .5 

Lafll/,  multip: . .  the  fecond  number  by  the 
tbijxi,  and  dividinj'the  prodiift  by  the  firft  number 
(riccording  to  tHc  Rules  of  Multiplication  and  Diri- 
lion  of  Deci'mfih  delivered  .  in  the  26  and  27 
Chapters  )  the  foufth  number  will  be  •is,  to  wit, 
4.8948, &c.  that  is  fojr  pounds  y?e''%  and  t^'t* 
parts  of  a  pound,  which  being  reduced  ac- 

cording ro  thefoarth'2?/#/c  of  the2(5C/;<«/>/ff>-;gives 

1 7  s. —  I  o  d. — 3  far. 
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Chap,  XXIX*  iff  FraHms. 

The  proof  of  the  Rule  of  three  dircft  in  Fracti- 
ons is  the  fame  as  in  whole  numbers,  refpeft  befng 
had  to  the  Rules  of  Multiplication  in  Fraftions- 


CHAP.  XXIX. 

The  Inverfe  Rule  of  Three  In  Fraclions. 

• 

/.  \  Fter  a  queftion-  belonging  to  this  Rale  is 
duly  ftated(according  to  the  feventh  rule  of 
the  eighth  Chapter)  and  prepared  if  need  require^ 
accbrd^g  tath^:*  fecond  Rule  of  the  28  Chapter  \ 
the  operation  will  be  the  fame  as  in  the  Rule  of 
;hree  Inverfe  in  whole  numbers,  refpe^t  beirfg  had 
to  the  Rules  of  Muhiplication-<an4  Divifion  ia 
Fradions,  viz..  multiply  the  firft  number  by  the 
fecond,  and  divide  the  Product  by  the  third  ^  the 
quotient  is  the  fourth  number  fought,  to  wit,  tl^« 
anfvf er  of  the  queftion. 

Or  thus  J  in  f^algar  Fr  alliens  ; 

Multiply  the  Denominator  of  the  third  fradion 
by  the  Numerator  of  the  fecondjalfo  multiply  that 
Product  by  the  Numerator  of  the  firft  fra(n:ion,and 
referve  the  laft  Produdl  for  3  new  Numerator  :  again 
multiply  the  Numerator  of  the  third  fraiUon  bf 
the  Denominator  of  the  fecond  •,  alfo  multiply  this 
Produft  by  the  Denominator  of  the  firll  fradion,fo 
is  the  laft  Prodiid  a  new  Denominator  ^  laftly^thk 
new  fradlion  is  the  fourth  number  fought,or  anfwer 
of  the  qaeltion. 

Examrles 
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Example^  if  of  cloth^  which  is  i|  yard  in  breadth 
3-k  yards  in  length  will  make  a  Cloak,  how  much  in 
length  of  ftufF  vyhich  isi  yards  in  breadch  will  make 
a  Cloak  of  the  fame.bignefs  with  the  former? 
fwer  9  4  yards. 

The  3  nmnbers  being  dn\y\bred.    Una.  bred. 

placed  will  ftand  thus  J  i     — z^y. — J 

'  Then  (  after  the  firfl:  and 
fecond.  numbers  are  reduced 
into  improper  fradions  )•  the 
three  Numbers  will  ftand 
thus  '  • 

Laftly,  8,  7  and  7  being  multiplied  continually 
give  392  for  a  numerator  j  alfo  2  and  a  being 
multiplied  continually  give  40  for  a  denominator, 
whereby  this  improper  fradion  ^fi  arifeth,  which 
(by  the  thirteenth  rule  of  the  feventeenth  Chapter/ 
will  be  found  to  be  or  (the  fradlion  being  re- 
duced into  its  leaft  ttfvms)  9  y>  which  is  the  Anfmr 
of  the  queftion. 

£Ar.2.  Suppofe  when  Wheat  is  at  2/.t-^ox. — 
the  Quarter,  the  peny  white  loaf  ought  to  weigh  8 
ounces  apd  i  r>  xvcight  of  Troy  weight  \  what 
ought  it  to  weigh  when  Wheat  is  at  i6  (hil- 
lings the  Quarter  /  An[mr  9  ounces  and  i  ^14  p^- 
ny  weight. 

The  3  given  numbers  beings  pence      w.  fence 
duly  placed  in  the  rule  and  re- :  ^'^^  : 
duced,will  ftand  thus,-  ) 

And  if  the  operation  be  profecutpd  according 
to  the  rule  before  given,  the  An  fwer  will  be  found 
i8i  TiTTi  peny  weight,  or  9  ounces,  i  ttt  peny 
weight* 

CHA?. 
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CHAR  XXX. 

The  doulU  RuU  of  Three  in  FraHions* 

/•^TpHe  Double  Rule  of  Three  is  fo  called,  becaufe 
X  in  is  compofed  of  two  fingle  Rules,  and  may 
cither  be  refoived  at  one  Work  by  the  Rule  com- 
•  pound  of  5  numbers,  or  elfebytwo  diilind  Cnglc 
Rules  of  three  ^  which  latter  way^to  fuch  as  under- 
ftand  the  Rule  of  three  in  fraftions,  is  (as  I  con- 
ccivre)  lefs  troublefom  in  the  dating,  and  (in  the 
method  whereby  I  intend  to  profecute  it)  the  fame 
in  operation  with  the  former.  This  I  fhall  manifcfi: 
firft  in  whole  numbers,  then  in  fraftions. 

Example  i.  If  I  pay  28  (hillings  for  the  carriage 
of  3  C.  weight  for  50  miles,  how  much  ought  I  to 
pay  for  the  carriage  of  17  C  for  84  miles  ?^;7/TP^r 

Of  the  5  given  numbers  I  make  choice  of  three 
fuch  which  will  make  a  finglc  rule  of  three,and  fay^ 

C.  (hil.  C. 

If  3  28  17       .  ' 

^  Which  Rule  1  find  (by  the  third  rule  of  the  ninth 
Chapter  j  to  be  diredt,  and  therefore  I  multiply  the 
third  number  17  by  the  fecond  28,  and  the  product 
which  is  475  I  place  as  a  numerator  over  th^  divi- 
foras  denominator.  Then  with  this  fradion  (whe- 
ther it  happen  to  be  a  proper  or  improper  fra- 
ction J  and  the  remaining  rv^cJ  numbers  in  the  —7 
queltipn,  which,  have  not  yet-  be^n  ufed,  I 
lorin  a  fecond  rule  of  Three,  and  fay. 
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miles          jlnll.  mles 
ir   Y—  3-  r 

Which  being  a  rule  of  three  direct,  I  work  as  a 
rule  of  thi;ee  in  fradtions,according  to  the  firil  rule 
of  the  28  chapter,and  fo  find  the  fourth  number  to 
be        i.  or  1 3  /. — 6  s.  6  ^-^  d. 

Or  the  firll  fingle  rule  being  varied,the  operation 
will  be  thus, 

miles       C.      fniles  C 

1.  By  a  rule  wvcrfcy  50  3  84  —  ('{J 

2.  By  a  Rnlc  Direa  ^        :        :   ^  :  (i'J^li 

C.      p.       C.  {Ik 

Otherwife  thns^ 

C       m*  C# 

.   I.  By aruUinverfe^  3  50  17  ('It 

m.       (1).       f»t  jii. 
■z.Bya  rule  dire^ ,  if^  :   ^4  :    -'^  :  T^-fls 

Thus  you  fee  the  two  fingle  rules  to  be  Varied  ♦ 
three  manner  of  ways  in  refolving  the  queftioa 
propounded,  and  each  way  produceth  the  fame  An- 
fwer-^  the  like  diverfity  may  be  found  in  all  queftions 
refolvable  by  the  double  rule  of  three^or  rule  com- 
pound of  5  numbers. 

Examfle  2.  If  40  |*/.in  }of a  year  gain  z\  /.what 
will  100 /.  gain  after  that  fate  in  of  a  year? 
jinfw.  ^y^^  L  or  5  /.  7  — -^  .\  d. 

By 
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Byz  Single  rules  of  three ^  thus, 
\  ■ 

I.     I.     I.  1. 
i.Bya  rule  Direa^  — 4  : 1  ■  ^  :  (-|| 


09 


year    L   year  L 
2.  By  a  rule  dire^,  |  :    i^-  :  : 

Or  by  thefe  two  Jmgle  rnleSy 

year    L   year  I. 

1.  By  a  rnle  direSl  ^  r   •*         '  (^f 

/.'  /.  /.  /. 

2.  By  a  rule  direS^  i2f:  -{J^x^ 

Other  wife  thus. 


/.    year     I.  year 
I.  By  a  rule  inverfe^  i^  .•  1   i?|  ;  f-f^t' 


year     I.    year  /. 
2.  By  <d.  rule  direH ,  t't^  :   i  :      '  (^-^s 


?  00 


Thus  by' I  finglcniles  of  three  varied  three  fe- 
deral ways,  you  fee  the  Anfmroi  the  queftion  id 
be  -^'^?|/.  to  wit,  5  /.  -^7  J.— 9  ,1  d: 

QL  (;  H  A  P. 
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CHAP.  xxxr. 

The  Rtik  of  falfe  in  Fra^iom. 

/.•r  TX  THen  a  queftibn  propounded  cannot  rea- 
V  V  dily  be  applied  to  the  Rule  ofThree^  or 
any  of  the  vulgar  Rales  hi  AritkmtwK'^  the  beft 
reiiige  for  fiich  as*  are  not  acquainted  with  u^/^ff'/.? 
'is  the  Rule  of  two  Falfe  Fof  tions^  which,  for  that-  it 
hath  already  been  handled  in  whole  Nnmbcrs^l  fhall 
the  more  briefly  touch  upon  m  Fratlions, 

II.  When  a  number  is  fought  by  a  qucftion,you 
are  to';feign  or  fuppofe  fome  number  taken  by 
guefsto  be  the  number  fought,  and  ia>raake  trial 
whether  that  feigned  number  willanfwer  the  con- 
ditions in  the.queftion  or  not ,  by  comparing  the 
number  refulting  at  the  end  of  the  Work,  with  the 
given  nudbbcr  refulting  from  the  true  number 
fought  i  and  iif  you  find  both  thofe  refults  to  be  the 
fame,  then  is  the  number  which  you  firft  took  by 
guefs  the  true  number  or  anfwer  of  the  queflioni 
but  if  the  number  refulting  from  the  fuppofititious 
number  be  either  greater  or  lefs  than  the  given  rc- 
fult,  with  which  it  ought  to  be  comparedCto  fee 
whether  yon  have  hit  the  mark  or  not )  fuch  excefs 
or  defedt  muft  be  noted  for  the  Error  of  the  firft 
Polition,  to  wit,  an  cxcsfs  mull  be  fignified  by  this 

DOte  '1-  i  and  a  defedl  by  this  . 

.  ///.  In  like  manner  a  fecond  number  muft  be 
feigned,  and  after  trial  is  made  therewith,  to  fee 
whether  it  will  perform  the  conditions  prefcribed 
in  the  queftion,  by  comparing  the  refults  as  aforc- 

faid, 
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faid,  the  error  of  this  fecond  Pofition,  if  too  much, 
is  to  be  noted  by  I-,  if  too  litClc  by  ,  as  be- 
fore. 

After  the  errors  of  both  Pofitions  arc  dif- 
covered  ^  the  two  numbers  before  fuppofed  or 
feigned  to  be  the  number  fought,  muft  be  multi- 
plied by  the  altcrn  errours^  that  is,  the  firll  Pofi- 
tion by  the  fecond  errour,  and  the  fecond  Pofition 

the  firft  errour  \  then  if  the  notes  of  the  errours 
be  unlike,  to  wit,  one.  of  them-^  and  the  other 

 the  fpm  jojf  ibe:  feid  ProduiU    to  be  taken 

for  a  dividend,  and  tht  fum  of  the  errours  for  a 
divifor  ;  but  if  the  notes  of  theerrrours  be  both 

alike,  to  wit,  both  of  them     or  both  ,  the 

clifference  of  the  faid  Produds  is  to  be  taken  for  a 
dividend,  and  the  dilFeirence  of  the  errours  for  a 
divifor  \  laftly,  the  quotient  arifing  from  thedivi- 
fion  made  by  the  faid  dividend  and  divifor,  gives 
the  true  number  fought,  or  anfwer  of  the  queltion, 
if  it  be  folvable  by  the  Rnk  ofFdft.  Thefe  Rules, 
are  the  fame  in  fubftancc  with  thofe  delivered  in^the 
15  Chapter,  and  may  be  farther  iliuftrated  by  the 
following  Qiieftions. 

Q^eft.  \.  A  Gentleman  hired  a  fervant  for  a  year 
for  6  pounds  fierlw^^  and  a  livery  Cloak  valued  at  a 
certain  rate,  but  it  happened  that  of  the  year 
being  expired.they  fell  at  variance,and  the  Gentle- 
man put  away  bis  fervant,  giving  him  the  Cloak 
together  with  50  fliillingsin  money^which  was  tfic 
fervants  full  due  for  the  time  of  his  fcrvice,  tiie 
queftion  is  to  find  what  the  Cloak  was  valued  at  ? 
jinfw.  2l.  8 J.  -od. 

I.  I  fuppofe  the  Cloak  to  be  valued  at  5  pounds, 
and  then  feek  how  much  thereof  was  due  to  the 

2  fervant. 
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fcrvant,  faying,  if  one 
I.       y.      •  year  give  3  /.how  much 

1  3  t4  (  ^  /.      of  the  year?  ^^/T^  ^* 

2.  I  likewife  find  what  part  of  the  6  pounds  was 

due  to  the  fervant  at 
y,      I.      y.  the  end  of  7^  of  the 

I  5  ^7  (  7/.     year^  faying,  if  i  year 

give  6  pounds,  how 
much  Si  of  tl>e  year  i  Anfvotr^  i  L 

3.  Kor  as  much  as  the  Cloak  together  with  the 
money  which  the  fervant  received  ought  to  be 
equal  to  the  part  of  the  Cloak,  together  with  the 
part  of  the  6  pounds  wages  due  to  hino  at  the  end 
o(jl  of  the  year,  therefore  3  /.  ^the  fuppofed  valpe 
of  the  Cloak)  together  with  2^1.  (the  money 
which  the  fervant  received  J  fhould  be  equal  to 
^  of  a  pound  (  the  value  of  part  of  the  Cloak  due 
to  the  fervant  at  the  end  of  7^  of  the  ycarj  toge- 
ther with  I /.(the  wages  due  for  the  fame  time)chat 
is  to  fay,  H/.(the  fam  of  3  /.  and  2\l.)  fhould  be 
equal  to  /.  (the  funi  of  ^  /.  and  I  /,)  but  it  is  grea- 
ter by  ^,  wherefore  the  firft  Pofition  for  the  value 
of  the  Cloak  being  3  pounds,  the  errour  is  found  to 
be  \  too  mueh. 

4.  I  make  a  fecond  Suppofition  guefllng  the  value 
of  the  Cloak  to  be  2  pounds,  and  proceeding  in 
every  refpedl  as  with  the  firft  Suppofition  I  find  the 
erronr  to  be  ^  too  little^fo  that  the  two  Pojitiomwkh 
their  errours  will  be  as  you  fee : 

Fo.f.  Er. 

3  i 


Now 
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Now  in  regard  xhc  erronrs  ^xt  fraEiions^l  may  take 
in  their  ftead  whole  numbers  in  the  fame  propor- 
tion, to  wit,  multiplying  the  Numerator  of  the 
firft  fradlion  ( or  firft  erronr)  by  the  Demminator  of 
the  fecond,  I  take  the  Pro-  Pos.  Er. 

dudl  which  is  6  inftead  of  3     4  i  6 

the  firft  erronr  ^  ,  likewife  2  ^  4 

multiplying  the  Numera-  ~  

tor  of  the  fecond  fradlion  • 

by  the  Dewmimtor  of  the  •   

firft  ,  I  take  the  Produft  5;  12(2 

which  is  4  infteid  of  the  fecond  errour  ^ ,  Or  inftead 
of  the  faid  6  and  4  1  riiay  t^e  3  and  2  which  are  in 
the  fame  proportion  with  6  and  4,  (or  with  4  and  ^ :) 
Then  multiplying  the  Pojltwis  and  new  err  ours  cxo^'i- 
wife,and  adding  the  Products  together  fbecanfe  the 
ligns  ai-t  unlikej  the  fum  is  12  for  a  Dividend^  and 
the  fum  of  the  errours  3  and-  2  is  5  for  a  Divifor^  fo 
the  quotient  will  be  found  to  be  2  4  /.  fo  much  there- 
fore was  the  value  of  the  Cloak,  as  will  eafily  appear 
if  trial  be  made  with  2  \l.  in  the  fame  manner  as 
with  the  firft  feigned  number. 

Qiicft'  2.  FkruvtHS  (  lib.^  cjp  3.)  report- 
eth  that  King  Hiero  having  given  to  nmandmeat 
for  the  making  of  a  Crown  of  pure  Gold^  was  in- 
formed that  the  Workman  had  detained  part  of 
the  Gold^  and  mixt  the  reft  with  as  much  Silver^ 
as  he  had  ftole  of  Gold ;  The  King  being  much  dif- 
plcafcd  at  the  deceit,  recommended  the  examin:- 
tion  of  the  bufinefs  to  the  famous  Archimcda  of 
Syracnfe^  who  without  defacing  the  Crovrn  difco- 
vered  the  cheat  in  this  manner  ^  viz..  Experience 
t.lling  him  that  a  quantity  of  Gold  would  polkfs 
Icfs  room  or  fpace  than'  the  fame  quantity  of  .^/V- 

0^3  zer 
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1^4  ^^^^    ^^^f^  ^^^^^ 

verj  and  confequently  that  a  mixt  mafs  of  Gold 
and  Silver  of  the  fame  quantity  would  take  up 
feme  mean'fpace  between  the  two  former,  he  made 
a  mafs  of  pure  Go/^  of  the  fame  weight  with  the 
Cromj^  likcwife  another  mafs  of  Sihcr  of  the  fame 
weight,  then  having  put  the  Croxvn  as  alfo  the 
other  two  Mafles  feverally  into  a  veflel  filled  up  to 
the  brim  with  water,  he  diligently  refervedthe 
w^ater  flowing  over  into  another  veflel,  and  from 
thofe  3  feveral  quantities  of  water  fo  expellM,  he 
fourife  out  the  quantity  of  Gold  and  of  Silver  in  the 
Crown  :  But  forafmuch  as  P^itruvias  delivers  not  the 
pradical  operation,  I  ffiall  ficrc  (hew  the  fame 
after  the  manner  of  Cardams^  Gemma  Frijiw^  and 
olhzx  Arithmeticians. 

Let  us  therefore  fnppofe  the  weight  of  the 
Crov:n  as  alfo  of  the  two  feveral  MafTes  to  have 
been  5  /.  Suppofe  alfo  that  by  putting  of  the 
mafs  of  Gold  into  the  vcffel,  3  /.  of  water  Was  ex- 
pellM  ^  by  putting  in  of  the  Croxvn^  3  ^  /.  and  by 
putting  in  of  the  mafs  of  Silver^  4  4  The  queftion 
therefore  is  to  know  how  fnuch  Gold  and  how  much 
Silver  the  Crown  was  compofed  of.  This  may  be 
refolved  after  this  manner.  Suppofe  3/.  of  Gold  10 

be  in  the  Crown^  then  there  re- 
5 — 3 — -3 — (li  mained  2 /.  of  Silver-y  now  fay 
5 — 4-4  2 — (1^   by  the  Rule  of  3  ,  if  5  /.  of 

Gold  expel  3  /.  of  water,  hovy 
much  3/.  of  Gold}  Anftver  I'^l.  Alfo  if  ^  /.  of 
Silver  eS:pel  4^/.  of  water,  how  much  2/.  of 
Silver  ?  Anfwer^  i  ^  /.  of  water,  add  therefore  the 
water  pf  the  5//'Vffr  'and  of  the  Gold  together,  to 
wit,  1  I  and  \  ^,  fo  there  will  arife  3  i  /.  of  water: 
TJiis  ought  to  have- been  3  *;/•  (  mwch  over- 
flowed 
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flowed  by  putting  in  of  the  Crow?^  •  j  but  it  is  too 
much  by  wherefore  is  to  be  noted  with  -1-  for 
tlhc  crronroithG  firs!  Pojiew^  ^  I  Again,  feign  ano- 
ther quantity  of  GoU to  have  been  in  the  Crowfr^  to 
wit,  2  /.  therefore  there  remained  3  /.  of  Sihcn^ 
then  fay  if  5  /.  of  Gold 

expel  3 /.  of  water,  how    5 — -3  *2  (i  4 

nmchil.ofGold^yi^fw.  5  — 4^ — 3 — ^T^iv 
I  |/.  of  water:  Alfoif 

5  /.  of  5/7z/er  expel  4  7  /.  of  water,how  much  3  /.  of 
Silver  ?  jinfxveryi^i\  tlien  add  i  |  unto  2  -I^tliefum 
will  be  3  Ts'.  of  water:  this  ought  to  have  been 
3  J  /.  but  it  is  too  much  by  wherefore  14  is  to 
be  noted  with  -i-  for  the  • 
errour  of  the  fecond  Pofi--  Fos.  Er. 

tioni  I.  Here  bccaufe 
the  errours  are  fraEiiorjs 
having  a  common  Deno^ 
minator^  I  take  their 
Nnmerators  7  and  1 3  in- 


7 

a  0 

7 

2 

'1^ 

I ; 

To 

'3 

ftead  of  the  errow^i  then    6>>  25  (4  4- of  Go/^. 
multiplying  crofs-wife, 

to  wit,  3  by  13  the  Produft  is39>  alfo  2  by  7 
theProduft  is  14,  which  fubtradted  from  the  for- 
mer Produdl  39(bccaufe  the  erronrs  are  likejleaves 
25  for  a  Dividend  J  zKo  the  difference  between  the 
erronrs  7  and  13  is  6  for  a  Divifor  ^  Laftly^dividing 
25  by  6,  the  quotient  is  47  i  fo  much  Gold  there- 
fore was  fh  the  Croxvn^  and  confequently  (becaufe 
the  weight  of  the  CVon?;?  was  5/.)  there  was -y/. 
of  Silvir  which  may  be  proved  thus  :  Say,  if  $  /.  of 
Gold^  expel  3  /.  of  water,  how  much  4  oiGold^ 
Anfvper^  2     of  water:  Again,  If  %  I.  of  Silver  ex- 

a  4  pel 
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pel  44  of  water,  how  much  i  of  Silver  Anfwer^ 
\  I.  of  water,  which  being  added  to  2  1 1,  the  fucri 
•is  3    /.  of  water,  to  wit,  as  much  as  flowed  over 
when  the  Crown  was  put  into  the  veflel. 

Here  note,  that  in  making  a  trial  of  this  nature, 
there  is  no  necelTity  that  the  mafsof  Gold  or  of  Sil- 
ver be  of  the  fame  weight  with  the  Crown  fiv  what- 
foever  thing  is  to  be  examined,  but  of  what  notable 
part  of  weight  you  pleafe. 

Note  alfo  ,  that  for  the  more  eafie  difcovering 
of  th^  Dividend  and  Divifqr  by  the  notes  of + 

and  —  according  to  the  fourth  Rule  of  this 

Chapter,  the  following  Verfe  may  be  a  help ; 
to  wit,  . 

Aldito  dijfimilesj  fubtrAhkoque  fares. 

Or  thus. 

Notes  being  unlike ,  j4ddition  make  ^ 
Jfliks^  leffer  from  greater  take. 

The  Reader  may  fee  more  queftions  to  exercife 
the  Rule  of  Falfe  in  the  tenth  Chapter  of  the  Ap- 
pendix ,  and  the  demonftration  thereof  in  the  ninth 
Chapter  of  the  fame. 
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CHAPXXm 

The  Extract  ion  of  the  Square 
Qor  Quac/rate)  Root. 

/.•TpHe  Extraction  of  the  Sq^uare  root  is  that,  by 
X  which  having  a  number  given,  we  find  oat 
another  number,  which  being  multiplied  by  it  fclf, 
produceth  the  number  given. 


5 

CM 

//.  In  the  Extradion  of  the  Squara-root,  the 
i^umber  propounded  is^always  conceived  to  be  a 
fquare  nunlbcr,  that  is,  a  certain  number  of  little 
fquares  comprehended  within  one  intire  great 
fquare,  and  the  root  or  number  required  is  the  lide 
of  that  great  fquare,  as  will  readily  appear  by  this 
Diagram,  where  you  fee  25  little  fquares^  contain- 
ed within  one  great  fquare  ^  now  if  the  faid  con- 
tent 2  5  be  given,  and  the  fide  or  root  of  the  fquare 
containing  the  faid-  25  little  fquares  is  required, 
the  invention  of  fuch  fide  or  root  is  called  the 
cxtraition  of  the  fquare  root  i  which  root  muft 
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befach,  that  if  it  be  fquared,  that  is,multiplied  by 
itfelf,thc  Produft  muft  be  equal  to  the  fquarc  con- 
tent firft  given :  So  5  is  the  fquare  root  of  25,  for 
5  times  5  is  25.Likewife  this  fquarc  number  49  be- 
ing propounded,  his  root  is  ?• 

///.  Square  numbers  are  either  fingle  or  com- 
pound. 

/r*.  A  fingle  fquare  number  is  that,  vvhicJibe- 
.  ing  produced  by  the  nmltiplication  of  one 
Afinik  fjngle  figure  by  it  felf,  is  always  lefs  than 
wmhtr.   'P^-  So  25  is  2^' fingle  fquare  number  pro- 
duced by  5  i  likewife  4  is  a  fquare  num- 
ber produced  by  2. 

All  the  fingle  fquare  numbers  together  with 
their  refpedlive  roots  are  cxpreflTed  in  the  Table 
following. 

Root 


ots.  Li 


1 

4 

9 

16 

^5 

36149164(81 

I 

[2  i  3    4  5 

61  7    8|  9 

Here  fn  the  Mppevmoft  rank  of  the  Table  are 
placed  in  the  fingle  fquare  numbers  of  every  particu- 
lar figure,  qnd  in  the  other  their  rcfpedive  roots; 
and  therefore  if  it  were  demanded,  What  is  the 
fquare  root  of  36,  the  aniwer  will  be  6.  So  the 
fquare  root  of  16  is  4,the  fquare  root  of  9  is  j.&c 
And  contrarily  the  fquare  or  the  root  6  is  36  :  Alfo 
the  fquare  of  3  is  p. 

VL  When  a  fquare  number  is  gi\ren,that  exceeds 
not  ico/  and  yet  is  none  of  the  fquare  numbers 
mentioned  in  the  Table,  for  his  root  you  are  to 
take  the  root  of  the  fquare  number  thit  being  lefs, 
yet  comes  near  eft  unto  it :  So  45  being  given,  the 
root  that  belongs  unto  it  is  6,  and  10  being  given, 
his  correfpondent  root  is  3. 

riL  A 
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f^JI.  A  compound  fquare  number  is  that,  which 
being  produced  by  a  number  ( that 
conlills  of  more  places  than  one )  mul-  j  compound 
tiphed  by  it  lelf ,  is  never  lefs  than  ^j^^j,^ 
lOO  :  So  1024  is  a  compound  fquare 
number  produced  by  the  multiplication  of  32  mulr 
tiplied  by  it  felf 

f^/II.  To  prepare  any  fqunre  number  given  for 
extraction,  put  a  point  over  the  firft  place  thereof 
on  theright  hand  fbeing  the  place  of  Units-,)  then 
proceedirfg  towards  the  left  hand,  pafs  over  the  fe- 
cond  place,  and  put  another  point  over  the  third 
place  alfo  pafling  over  the  fourth  place  put  ano- 
ther point  over  the  fifth,  and  fo  forward  in  fuch 
manner  that  between  every  tv;o  points  which  are 
next  one  to  the  other,  one  place  will  be  intermit- 
ted :  So  if  the  fquare  root  of  1024  be  re- 
quired ,  the  firft  point  *is  to  be  placed  o-  .  . 
ver  4,  and  the  fecond  over  o  as  you  fee,  1024 
and  fo'  many  points  as  at"e  in  that  manner 
placed,  of  fo  many  figures  the  root  demanded  will 
confift. 

JX.  Having  thus  prepared  your  number,  you 
may  fee  it  diftributed  by  the  points  into  fevcral 
iquarcs  :  So  in  the  laft  Example  ^   10  is  the  firft 
fquare  and  24  the  fecond,  likewife  if  this 
number  1 44  were  propounded  for  extraction,  . 
after  points  are  duly  placed  according  to  the  144 
laft  Rule,  you  will  fee  i  to  be  the  firft  fquare 
ancf  44  the  Tcoad. 

X.  Having  drawn  a  crooked  line  on  the  right 
hand  of  the  number  propounded  for  extra6tioa 
(  after  the  fame  manner  as  is  ufqally  done  in  Di- 
vifion  to  denote  the  place  of  the  quotient  Jfind  the 

root 
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root  of  the  firfl:  fquare,  and  place  it  in  the  quo- 
tient :  fo  1  find,  by  the  Sixth  Rule 
.  ,        aforegoing,  3  to  be  the  correfpondent 
1024  (3    root  of  10;  wherefore  I  write  3  in 
the  •quotient,  and  then  the  Work  will 
ftand  as  you  fee. 

XL  Subfcribe  the  fquareof  the  figjare 
.  .        placed  in  the  quotient  under  the  firfl: 
1024  (3    fquare  of  the  number  given,  as  you  fee 
p  in  the  Margent. 

X//.  Having  drawn  a  line  under  the  fquare  (of 
the  figure  placed  in  the  quotient,  fubfcribed  as 

aforefaid,  fubiraCt  the  fame  out  of  the 

•  .  .        firft  fquare  of  the  number  propounded , 
1024  ( 3   and  place  the  remainder  orderly  under- 
neath the  line ;  fo  the  fquare  of  3  which 

.  is'9  being  fubtraded  from  10,  the  re- 

I  mainder  is  i,  sftid  the  Work  will  ftand 

as  you  fee  in  the  Margent. 

•  XIII'  To  the  faid  remainder  bring  down  the 
nexjt  fquare  of  the  number  propounded,  that  is 

.  .        write  down  the  figures  or  cyphers  ftand- 
1024  (3    ing  in  the  two  following  places  of  the 
number  propounded  on  the  right  h^d 

- — ■          of  the  faid  remainder  ,  fo  the  fquare 

124        24  being  placed  next  to  the  remainder 
.   I,  there  will  be  found  this  number  124 
which  may  be  called  the  Refdvend. 
\  .  Xlf^.   Double  the  root  being  the 

1024  (i   number  placed  in  the  quotient,  Snd 
9  place,  the  faid  double  on  the  left  hand 

 of  the  Refolvend,  like  a  Divifor  :  fo 

6J124     the  double  of  3  is  6  ,  wh'ch  being 
placed  hf^'^-^  ji-.^  the 

left 
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left  hand  of  the  Refolvend  i24,the  work  will  fhnd 
as  you  fee. 

Xf^.  Let  the  whole  Refolvend,  except  the  firft 
place  thereof  on  the  right  hand  (being  the  place  of 
units)  be  always  efteemed  as  a  Dividend,  then  tle- 
manding  how  often  the  Divifor  before  found,,  is 
contained  in  the  faid  Dividend,  and  obferving  in 
that  behalf  the  Rules  before  taught  in  Divifion  , 
write  the  anfwer  in  the  quotient , 
and  alfo  on  the  right  hand  of  the 
Divifor,  to  wit,  between  the  Di-        .  . 
vifor  and  the  crooked  line  :  fo  if      1024  (  32 
you  ask  how  often  the  Divifor  6  9 

is  found  in  the  Dividend  1 2,  the  -  —  • 

anfwer  is  2,  wherefore  I  write  2   61)  124 
in  the  quotient,  and  alfo  after  the  • 
Divifor  6,  as  you  fee  in  the  Margent. 

XFL  Multiply  all  the  number  which  ftandeth 
on  the  left  hand  of  the  Refolvend,  fto  wit,  before 
the  crooked  linej  by  the  figure  laft  placed  in  the 
quotient,  and  write  the  Produft  orderly  under- 
neath the  Refolvend  ( to  wit,  u- 
nits  under  units,  tens  under  tens, 
&cj  then  having  drawn  a  line  un-         •  • 
der  the*  faid  Produft,  fubtraft  it        ioi\  (i2 
from  the  Refolvend,  and  fubfcribe  9 

the  remainder  under  the  line :  fo  62   '  t'^  " 

being  mulciplied  by  2,  the  Product  62  )  124 
is  124,  which  if  1  fubtratl:  out  of  124 

the  Refolvend  124,  the  remainder  

is      and  thus  the  whole^  Work.  o 
'being  finifhed,  the  fquare  root  of  1024  (the  number 
propounded j  is  found  to  be  32. 

.  Nore^ 
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Not€\.  When  the  Produdl  before-mentioned  ex- 
ceeds the  Refolvend  placed  above,  it^  the  work  is  er- 
roneous, and  then  you  are  to  reform  it  by  placing 
a  lefler  figure  in  the  quotient. 

Note  2.  For  every  one  of  the  particular  fquares 
(diftinguifhed  by  thcpoints)  except  the  firft  on  the 
left  hand,  a  Refolvend  is  to  be  fct  apart,by  bringing 
down  to  the  r     indcr  the  congruent  part'  r 
fquare,  asisdirc     :  in  the  13  R^.    ,  d\C  as  ofcc 
as  a  Refolvend    is.1: apart,  •fo  often  a  new  di 
to  be  found  by  douW         lulriplying  by  2  aUuk 
root  in  the  quotient  (conltlting  of  what  number  of 
places  foever.) 

TS[ott  3. The  Work  of  the  io,ii^and  12  Rules  {ox 
finding  of  the  firft  figure  in  the  root^  is  but  once 
ufed  in  the  extraction  of  the  root  of  a  number  con- 
fifting  of  what  number  of  places  foever  \  bat  the 
Work  of  the  1 3,1 4,  i  5, and  16  Rules  is  to  be  i:epea- 
ted  for  the  finding  of  every  place  in  the  root^excepc 
the  firft. 

The  practice  of  thefe  3  Notes  will  be  feen  in  the 
following  Examples. 

Example  1.  Let  it  be  required  to  extract  the 
fquare  root  of  43623. 

Having  diftributed  the  number  propounded  in^ 
to  feveral  fquares  by  points,  as  isdi- 
*  .  .  redted  in  the  eighth  Rule  of  this 
436^23  (2  Chapter,  I  demand  the  fquare  root  of 
4  4  the  firft  fquare^which  1  find  by  the  5 

•  rule  of  this  Chapter  to  be  2  ;  where- 

o  fore  placing  2  in  the  quotient,  and 

the  fquafe  thereof,  which  is  4,ainder 
the  firft  fquare  4, 1  draw  a  line,  and  fubtrr.diing  4 
from  4  the  remainder  is  o,  which  I  fubfcribc  un- 
derneath 
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dcrneath  the  line.  This  is  always  the  firft  Work, 
which  is  no  piorc  repeated  in  the  whole  Extradti- 
00  ( ^.jwfls  ' intimated  in  the  third  Note  afore- 
going,) 

Tiiea  brifiging  down  the  next  fquare,  which  is 
365  dnd  placing  it  next  after  the  remainder  the 
Rtfolvend  is  36  ^  and  doubling  the  root  2  in  the 
quotient,  tlie  Produd  is  4  for  a  Divifor  f  by  the  13 
and  14  Rules)and  the  Dividend  will  be  3(by  the  1 5 
Rule  0  wherefore  I  demand  how 
ofceu  the  Z)^^'l/<>r  4  is  contained         .    .  . 

dividend      and  not  find-  43625(10 
ingit  once  contained  in  it,  I  4 

place  o  in  the  quotient,  and  al-   • —  — 

to  next  after  the  Divifor^-^  and  4<^)o36 
becaufe  the  Produdl  of  40  raul- 
liplied  by  o.(  the  laft  Charadler 
in  the  quotient)  iso,  the  refolvend  36^  from  which 
the  faid  Produft  oughtto.be  dcdudted,  remains  the 
lame  without  alteration  ;  therefore  I  bring  down 
23  the  next  fquare,and  place  it  after  the  remainder 
36,  fo  will  3623  bea  new  y^jolvend  then  doubling 
the  whole  root  ia  the  quotient,  which  15  20,  the 
divifor  will  be  40  (  according  to 
the  fecond  Note^  before  mention-  ... 
€40       ^he  dividend  will  be  '^61  43623 
(to  wit,   all  iht  refohend^x- 
cept  the  firft  place  on  the  right  4 
hand  by  Rule  1  $.  ;  ^wherefore  I  ~r'~^ 
demand  how   often  the  divifor    4^)  C3^^3 
40  is  contained  in  the  dividend  3(52, or  how  often  4 
in  3<5,and  though  it  be  9  times  in  i€,yer(according  to 
the  firft  A^ore aforegoing)!  can  take  but  8,  (for  if  I 
fliould  take  p,  and  proceed  according  to  the  15 

and 


> 
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and  1 6  Rules,  a  number  would  arife  greater  than 
the  refolvendjvom  which  fuch  number  ariling  ought 
to  be  fubtradtedi)  wherefore  I  write  8  in  the  quo- 
tient ,  and  aifo  after  the  divifor  40  i  this  done/  I 

multiply  408  ( the  number  on  the 
•  •  •         left  hand  of  the  refolvend^  by 
43523  (208  8  the  figure  laft  placed  in  the 
4   •  quotient  ,  and  the  Produd  ^  to 

 wit,   3264  I  fubfcribe  under^ 

408)03523        and  fubtraft  from  the  refolvend 
^164.        3623,  fo  there  will  remain  359^ 
"■  thus  the  work  being  finifhed  I 

359  find  208  to  be  the  number  of 
unities  contained  in  the  root  fought  j  and  becaufc 
after  the  extradion  is  ended  there  happens  to 
be  a  remainder,  to  wit,  359,  I  conclude  that  the 
root  fought  is  greater  than  the  faid  208,  but  lefs 
than  209^  yet  how  much  it  is  greater  than  2o8,no 
Rules  of  Art  hitherto  known  will  exaftly  difcover^ 
although  we  may  proceed  infinitely  near,  as  in  the 
next  Rule  will  be  manifeft. 

Xni.  To  find  the  fractional  part  of  the  root 
very  near  ,  a  competent  number  of  pairs  of  cy- 
phers, to  wit,  oo>oooo,  oocooo,or  00000000,  &c. 
are  10  be  annexed  to  the  number  firft  propounded, 
then  efteeming  the  number  propounded  with  the 
cyphers  annexed  to  be  but  one  entire  number,the 
extradtion  is  to  be  made  according  to  the  prece- 
dent Rules,  and  look  how  m^y  points  were  placed 
over  the  number  firft  given,  fo*  ma^ny  places  of  in- 
tegers will  be  in  the  root,  the  reft  of  the  root  to- 
wards the  right-hand  will  be  the  Numerator  of  a 
decimal  fraftion,  which  Numerator  confifteth 
of  fo  many  places  as  there  w  ere  points  over  the 

cyphers 
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cyphers  annexed  :  So  if^s^is  were  given  as  be- 
fore, to  find  the  roo't  .thereof  (according  to  this 
rule)  annex  cyphers  in  this  manner,and  then  if  yoti 
6xtraa  it  according  to  the  Rules  aforegoing,  you 


43523.000000  (208  fi6l^  &C* 

will  find  the  rootarifing  in  the  quotient  to  be  2©? 
.851,  that  IS  2087^11 ;  andbecaufe  after  the  extra^ 
(ttion  Is  finiftit  there  happens  to  be  a  remainder,  I 
conclude  that  208  j^l  is  lefs  than  the  true  or  cxaft 
root,  but  108  rltr  is  gteater  than  it ;  fo  that  by  an- 
nexing three  pairs  of  cyphers  to  the  number  pro- 
pound^, you  will  not  mifs  jt?|  part  of  an  unit  of 
the  true  root  j  alfo  by  annexing  4  pairs  of  cyphers^ 
you  wijl  not  mifs  rxTo^  part  of  an  unit,  and  in  that 
order  you  may  proceed  infinitely  near,  when  you 
cannot  obtain  the  true  root.  The  whole  operation 
of  the  faid  Example  here  followeth. 


•  •    •  • 


43623.000G00  ^2o8.8(fi,  &cr 
4  The  root. 


408  )  0362  J 
3254 


4168  J  35900 
33344 


41766  )  255600 
250596 


4 1772 1  )  500400 

4^77^^ 
82679 
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Again  if  lo  were  propounded  to  be  extruded  , 
you  mult  prepare  it  thus,  • 

lO.OOOOOOCOCOOOOO  ( 

And  then  the  root  thereof?  ^^lyii  7  7«- 
being  extrafted  will  be----i 

Which(according  to  the  third^ 
Rule  ofthe  22  Chapter;  may>3.  1622775,  &c. 

be  written  thus-  ■ — -^J 

See  here  part  of  the  Work  in  the.  extraftion  of 
the  Root  of  I  o,  which  may  give  you  a  light  and  un- 
derftanding  of  the  reft. 

lO.COOOOCOOOOOOQP  (3.  I(J227,&C. 


61  )  100 
61 

626  )  39CO 

575^ 

6322  )  I440€> 
12644 


63242  )  175600 
1 26484 


632447  )  491 1 60a 
4427129 

48447 1 


JT///.  The 
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xniL  The  extradion  of  the  fquare  The  Pmf 
root  is  proved  by  multiplying  the 
root  by  it  felf ,  for  that  done ,  the  Product  ( in 
fuch  cafe  when  there  is  no  remainder  after  the  ex- 
tradlion  is  finiflied;  will  be  equal  to  the  number 
whofe  fquare  root  was  enquired ;  fo  in  the  firft  £a:- 
a/^plc  of  this  Chapter^  the  root  32  being  multi- 
plied by  it  felf  produceth  1024  the  number  pro- 
jx)unded  :  But  when  after  the  extradlion  is  fini- 
ihed  there  happeneth  to  be  a  remainder,  and  that 
the  root  is  found  as  near  as  you  pleafe,  in  a  mixt 
number  of  Integers  and  Decimal  parts  (by  an- 
nexing cyphers  as  in  the  17  Rule)  then  fuch  mixt 
number  being  multiplied  by  it  felf  muft  produce 
a  mixt  number  lefs  than  the  number  firft  propound- 
ed for  extradion,  yet  fo  near  unto  it^  that  if  the 
figure  ftanding  in  the  laft  place  of  the  Numerator 
of  the  Decimal  fradion  in  the  root  be  made  greater 
by  I,  and  then  the  mixt  number  foincreafed  be 
multiplied  by  it  felf,  the  Produd  muft  be  greater 
than  the  number  firft  propounded  :  So  in  thcEx^ 
ample  of  the  17  Rnle^  if  208  .861  be  multiplied  by 
it  felf,  it  produceth  43622  .pi 7,  &c.  which'  is  lefs 
than  the  propounded  number  43^23,  but  if 
208  .862  be  multiplied  by  it  felf,  the  Produd  will 
be  43623  .335.  &c.  which  is  greater  than  43623. 

XIX.  The  fquare  root  of  a  Fra- 
dion  is  found  in  this  manner,'^;^..       ^^^'^^  l^^ 
extrad  the  root  of  the  Numerator 
(  by  the  precedent  Rules  of  this 
Chapter )  which  root  (hall  be  a  new  Numerator. 
Alfo  the  root  of  the  Denominator  is  to  betaken 
for  a  new  Denominator.-  So  the  new  Fradio.n  fliall 
be  the  fquare  rocrt  of  tbe  Fradion  firft  propound- 

Ri  fid 
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ed ;  Thus  the  fqMre  root  of  rl  is  l^t^thz  root  of  9 
is  3  for  a  new  nttnierator^2[^o  the  root  of  1 5  is  4  for 
a  new  denominator.  In  like  manner  the  fqH^re  root 
of  ^  is  4.  But  here  note  diligently  ^that  if  the  Fro* 
Hion  whofe y^«^re  root  is  required  be  not  in  its  leaft 
terms,  it  muft  firft  of  all  be  reduced  by  the  4th  Rule 
of  the  17th  Chapter  before  any  extraction  be  made  ; 
for  oftentimes  it  happens  that  the  FraSlion  firft  gi- 
ven hath  not  a  per  fed:  root^  but  when  fuch  FraSlion 
is  reduced  into  its  leaft  terms,  the  root  thereof  mzy 
be  extracted :  So  in  this  Fratllon  ,  each  term  is 
incom?n€nfurable  to  its  fqnare  rootyViz,  neither  8  nor 

1 8  hath  a  fqnare  root  expreffible  by  any  true  or  ra- 
tional number  j  but  the  faid  ^|  being  reduced  to  its 
leaft  terms  5,  the  root  o(  this  may  be  extrafted,  for 
the  root  of  4  is  2  for  a  new  Numerator  ^  alfo  the  root 
of  9  is  3  for  a  new  Denominator  j  fo  that  7  is  found 
to  be  the  fquare  root  of  |,  equivalent  unto  ^J. 

XX.  When  either  the  Numerator  or  Denomina- 
tor of  a  Fraction  hath  not  a  perfed  fquare  root,fuch 
root  is  ufually  expreft  by  prefixing  this  Charadtcr, 
V  or  V  q.before  the  Fradtion  given  :  So  the  fquare 
root  of  44-  is  lignified  thus^V  fl-,  or  thus  Vq.ry,  be- 
caufe  the  root  o(\t  camaot  be  expreft  by  any  true  or 
rational  number  whatfoever,  yet  it  may  be  found 
vef  y  ne^r,  as  in  the  next  Rule. 

XXI.  The  fquare  root  of  a  FraSlion 
To  extraif  the   lyhich  is  incommenfurablc  to  its  rooty 

^ofaV^^^^^^  ^^""^  ^^^^  manner, 

VrmcnfZbic    ^''^.^cduce  the  fradlion  propofed  into 
to  its  [quart    a  decimal  by  the  third  Rule  of  the 
^      23  Chapter  :  The  more  places  are  in 
the  decimal,  the  neater  will  the  root 
be  founds  but  the  decimal  muft  confift  of  an  even 

•  number 
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number  of  places ,  viz..  either  of  two,  four,  fix, 
eight  or  ten,  &c.  places  i  then  extradt  the  fqt^are 
root  of  that  decimal,  as  if  it  were  a  whole  number, 
according  to  the  Rules,  aforegoing  ,  which  root: 
found  fhall  be  a  decimal  exprefllng  near  the /(jHare 
root  of  the  fradlion  propofcd. 

So  if  thQ fjfiare  root  of  Hbe  required  near,  re- 
duce the  faid  ^  into  a  decimal  (by  the  3d  Rule  of 
the  23d  Chapter)  which  will  be  found  .81250000, 
&c.  Then  excradingthe  fjuare  root  thereof  as  if  it 
were  a  whole  number,  it  will  be  found  .90 1 3  ve- 
ry near.  . 

XXir.  The  r^uare  root  of  a  mixt    To  extras  the 

number  comraenfurable  tp  its  root  f^'^.^^  '''[J^ 

is  found  in  the  fame  manner  as  in  ter. 

the  I  pth  Rule  of  this  Chapter,  the 

mixt  number  being  firfl:  reduced  into  an  impropc 

fraftion  by  the  loth  Rule  of  the  17th  Chapter. 

So  the  fijHare  root  of  34  t?  will  be  found  $  i  viz.. 
34^1  being  reduced  into  the  improper  Fraction 
--77,*  the  fquareroot  of  the  Numerator  2209  will 
be  *47  for  a  new  Numerator;  alfo  tb^fjuare  root  of 
the  Denominator  64  is  8,  for  a  new  Denominator^  fo 
is  found  ^,  which  (by  the  13th  Rule  of  the  17th 
Chapter)  is  $i  the  f^narc  root  fought.  And  here  the 
fame  caution  is  to  be  obfcrvcd  as  in  the  1 9th  Rule  of 
this  Chapter  i  viz..  The  fraftional  part  of  the  mixt 
number,  or  the  improper  fraftion  equivalent  unto 
the  mixt  number,  muft  be  in  the  leafi  terms  before 
any  cxtradlion  be  made. 

R  J  XXI IT. 
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Tofindtbefquare  XX III.  When  the  mixt  number 
root  near,  of  a.   p\^fQxs.  is  incommenfiirable   to  its 

%f"       P«fi^i"S  'hJ'  Charade 

its  root.  before  ityV$z..v  or  v  q.i>o  XX\Qjquan 

rooty  of  7  I  will  be  thus  exgrelfed  : 
7  I  or  V  5.7 J  :  But  if  you  defire  to  find  the  fcfnare 
root  near  01  a  mixc  number  incomm^rj fur  able  to  i^s 
root^  reduce  the  fractional  pare  of  the  mixt  number 
into  a  Decimal  of  an  even  number  of  places,  as  in 
the  2 1  Rule  of  this  Chapter,  and  a\inex  the  Deci- 
mal fo  found  unto  the  whole  part  of  the  mixt 
number  ;  then  efteeming  the  faid  whole  nmnber 
and  Decimal  as  one  entire  number,  extract  the 
fquare  roof  thereof  acccording  to  the  aforegoing 
Rules  of  this  Chapter^  and  from  the  root  fourtd, 
cut  off  always  to  the  right  hand,  fo  many  places  as 
there  are  points  over  the  Decimal  annexed, 
which  number  fo  cut  off  fhall  be  a  Decimal , 
fliewing  the  fradtional  part  of  the  root ,  and 
that  on  the  left  hand  fhall  be  the  whole  part  of  the 
root ;  fp  the  f^jnare  root  of  7  |^  will  be  found  2 
.7688  very  near. 


CHAP.  XXXIII. 

The  Ex f  radian  of  the  Cuhe  Root. 

7.np  H  E  Extraction  of  the  Cube  Root  is  that, 
by  which  having  a  number  given,  we  find 
another  number,  which  being  firft  multiplied  by 
it  felf,  and  then  by  the  Produft  ,  produceth  the 
number  given. 
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//.  In  the  Extradion  of  the  Cube  root, 
the  number  propounded  is  always  con-  ^  (^^icd 
ceived  to  be  a  Cube  number,  that  is 
a  certain  number  of  little  Cubes,  comprehended 
within  one  entire  great  Cube,  and  the  root  or  num- 
ber required  is  the  fide  of  that  great  Cube  : 
what  a  Cube  is  may  be  well  exprefsM  by  a  Die, 
which  indeed  is  a  little  C/^^?^  it  felf  i  Wherefore 
if  you  place  four  Dice  in  a  fquare  form,  that  is 
laying  two  and  two  in  a  rank,  you  fliall  have  a 
fquare  containing  four  Dice,  upon  which  if  you 
yetercft  fuch  another  fquare  of  Dice,  you  fhall 
have  a  great  entire  Cube  comprehending  two  times 
4>  that  is  8  Dice  or  little  Cubes  \  and  here  8  is  the 
Cube  number  given,  and  two  is  the  root,  or  num- 
ber required  :  In  like  manner  if  you  rank  25  Dice 
in  a  fquare  form,  vitl.  laying  5  in  a  rank^youhave 
a  fquare  containing  25  Dice,  now  upon  this  fquare 
of  Dice  if  you  ered  four  other  fuch  fquares  one  up- 
on another,  you  ihall  have  a  great  entite  Cube  com- 
prehending 5  times  25,  this  is  125  little  Cubcs,and 
m  this  gafe  125  is  the  Cube  number  propounded 
and  5  the  root  or  number  required. 

///.  A  Cube  number  is  either  finglc  or  com- 
pound. 

/K.  A  fingle  Cube  number  is  that,  ^ 
which  being  produced  by  the  multi-  nrnnber.  "  ^ 
plication  of  one  fingle  figure  firft  by 
it  felf,  and  then  by  the  produd,  is  always  lefs  than 
1000.  So  125  is  a  fingle  Cube  number  produced 
by  5  multiplied  firft  by  it  felf,  and  then  by  25 
the  produd  \  for  5  times  5  is  25,  and  5  times  25 
is  125. 

V.  All  the  fingle  Cube  nnmbersjand  fquare  num- 

R  4  bcrs 
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bers,  together  with  their  refpeftive  roots,  are  ex- 
prefftd  in  the  Tabic  following. 


Chbes. 

,|8|2764|I2S| 

216  1 

343 1  S^^l 

729 

Squares. 

I|4|  P|K5|  25  1 

36  \ 

49  1  <S4l 

8j 

Roots. 

Hi    3    4  1I 

6 

7l  «L 

51 

Here  in  the  uppermoft  rank  of  the  Table  are 
placed  the  lingle  Cube  numbers  of  the  particular  fi- 
gures i,2.,3,4^5,(j,7,8,9.  in  the  next  the  fquares  of 
thofe  figures,  and  in  the  loweft  rank  the  figures 
themfelves  being  the  refpcftivc  roots  of  the  Cubes 
and  fquares  in  the  uppermoft  ranks  i  and  therefore 
the  CuberQot of  12$  being  demanded,  the  anfwer  is 
5,  and  the  Cube  root  01  216  beina  required,  the 
jTable  will  give  you  fix,  and  fo  of  xhe  reft. 

yi.  When  a  Cube  number  is  given,that  exceeds 
not  l  oqp,  and  yet  is  none  of  the  Cube  numbers 
nientionedvin  the  Table,  for  his  root  you  are  to 
take  the  root  of  the  Cube  number  that  being  lefs 
yet  comes  neareft  unto  it :  fp  1 57  being  given,  the 
root  that  belongs  unto  it  is  5. 
AT  j'  ^i^'  A  compound  Cube  number  is 
LeSer.  ^^at,  which  being  produced  by  a  num- 
ber (  that  confifts  of  more  places 
than  onej  firft  multiplied  by  it  felf,  and  then  by 
the  Produft  is  never  lefs  than  1000.  So  1 57464  is 
a  compound  Cube  ntimber^  being  produced  by  54 
multiplied  firft  by  it  felf,  and  then  by  291^  the 
Prod uft,  for  54  times  54  is  2916,  and  then  54 
times  2s)i(^  IS  157464,  the  to?rjpQund  Cnhe  mmber 
froponnded.  '• 


rui.  To 
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VllL  To  prepare  a  Cube  number  for  extradion, 
put  a  point  over  the  firft  place  thereof  towards 
the  right  hand  (to  wit  the  place  of  units-,)  thea 
pafling  over  the  fecond  and  third  places,  put  ^po- 
ther point .  over  the  fourth,  and  pafling  over  the 
fifth  and  fixth  put  another  point  over  the  fcventh, 
and  in  that  ord^r  (  to  wit  two  places  being  inter- 
mitted between  every  two  adjacent  points^  place 
as  many  points  as  the  number  will  permit  Sq 
1 574^4  b^ing  given,  you  are  to  place 
the  points  as  in  the  Margent,  and  fo 
niany  points  as  arc  in  that^  manner  pla-    1 57464 
ced,  of  fo  many  figures  x\izroot  demand- 
ed will  confifl:. 

IX.  Having  thus  prepared  your  number,you  may 
fee  it  diftributed  by  the  points  into  feve- 

ral  Cubes  ;  fo  in  the  fame  example  157       .  • 
is  the  /zr/?  C«6f,  and  464  the  fecond.    In  157464 
like  manner  if  this  number  7464  were 
propounded  for  extraction,  after  points     .  : 
are  duly  placed  as  before,you  will  fee  7  to  7464 
be  the  firfi  Cube^  and  464  the  fecond. 

X.  Having  drawn  a  crooked  line  on  the  right 
hand  of  the  number  propounded  to  fignific  a  quo- 
tient, find  the  Cube  root  of  ihe  firft 

Cube  and  place  it  in  the  quotient :  So       .  . 
I  finding  (by  the  fixth  Rule  of  this    157464  ^5 
Chapter)  5  to  be  the  correfpondcnt 
root  of  1 57,  I  write  5  in  the  quotient,and  then  the 
work  will  ftand  as  you  fee  in  the  Margent. 

XL  Subfcribe  the  Cube  of  the  root 
placed  in  the  quotient,  under  the  firft    157464  (5 
Cube  of  the  number  given  :  So  125  125 
being  the  Cube  of  5  the  root  (by  the 

fifth 
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fifth  Rule  of  this  Chapter)  I  write  it  under  157  the 
firft  Cube  of  the  number  given,  as  you  fee  in  the 
example. 

XIL  Draw  a  line  under  the  Cube  fubfcribed  as 
aforefaid  (towit,  die  Cube  of  the  root  placed  in 
the  quotient)  and  fubtrad  this  Cube  from  the  firft 
.  .  Cube  of  the  number  propounded  , 
157454(5  placing  the  remainder  orderly  un- 
125  derneaththe  line  :  So  125  the  Cube 

 '   of  5  being  fubcradled  from  157,  the 

32  remainder  is  32,  and  the  Work  will 

ftand  as^  you  fee. 
XIII.  To  thefaid  remainder  bring  down  the  next 
Cube  of  the  number  propounded  (  to  wit,  the  fi- 
.    .         gnres  or  cyphers  that  ftand  in 
157464  (5   the  3  next  places)  placing  the 
125  faid  Cube  next  after,  to  wit,  on 

 the  right  hand  of  the  remainder, 

32464  r^yo/.   fo  the  n^xt  Cube  464  being  placed 

—  after  the  remainder   32,  there 

will  be  found  this  number  32464,  which  maybe 
called  the  Refolvevd. 

Xir.  Having  drawn  a  line  underneath  the  RefoU 
verid^  fcjiiare  the  root  in  the  quotient,  that  is,  mul- 
tiply it  by  it  felf,  and  fubfcribe  the  triple  of  the 
.  faid  fquare  or  Produdl  under  the 
157464  (  5  refolvend  in  fuch  manner,  that  the 
125      *        firft  place  f to  wit,  the  place  of  u- 

—  nitsj  of  the  faid  triple  fquare 

3246^refol.   may  ftand    direftly    under  the 

•  third  place  (  or  place  of  hundreds) 

75  in  the  refolvend  :   So  the  fquare 

of  the  root  5  is  2  5  ,    the  triple 
whereofis75,  which  I  fubfcribe  under  the  Refol- 
vend 
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vend  in  fiich  manner,  that  the  figure  5  which  is  in 
the  firft  place  f  to  wit,  the  place  ofunits^  in  the 
triple  ProduLt  75,  may  ftand  under  4  which  is 
feated  in  the  third  place  of  the  refoivend,  as  you 
fee  in  the  Margent. 

Xr.  Triple. the  root  or  numter  in  the  quotient, 
and  fubfcribe  this  triple  number  in  fuch  man- 
ner that  the  firft  place  thereof  ( to  wit,  the  place 
of  units)  may  fland  diredtly  under  the  fecond 
place  (to  wit  the  place  of  tens) 
in  the  Refolvend  :  fo  the  triple 
of  the  root  5  is  15,  which  I    1574^4  (  5 
fubfcribe  in  fuch  manner,  that  125 

the  figure  5  whichis  in  the  firfl:    •  ■  . 

placeCto  wit  the  plice  pf  units)     32464  Refolv. 

in.  the  faid  triple  numbfer^doth  — - 

ftand  diredlly  under  t^,which  is  75 
feated  in  the  fecond  place  of  15 
the  refolvend,  and  the  Work, 
will  ftand  as  in  the  Margent. 

xn.  The  triple  fquare  of  the  root ,  and  the 
triple  of  the  root  being  placed 
one  under  the  other,  as  is  di- 
rected in  the  14  and  1 5  Rules    1574(^4    f  5 
aforegoing,  draw  a  line  un-  125 

derneath,  and  add  them  toge-  •  * 

ther  in  fuch  order  as  they  are    -32464  Re/oh. 

feated,  and  let  the  fum  be  < —  ■  . 

ctteemcd  as  a  divifor  :  So  the  75 
triple  fquare  755and  the  triple        1 5 
number  15,  being  added  to- 


gether as  they  are  ranked  in      765  Divifor. 

the  Work,  the  fum  Will  be76  5^   — 

for  a  Divifor. 

XFIII.  Let 
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Xf^IL  Let  the  whole  Refolvend ,  except  the 
firft  place  thereof  towards  the  right  hand  (to  wit, 
the  place  of  units)  be  efteemed  as  a  Dividend,  then 

demanding  how  often  the  firft 
•   Z  figure  ( towards  the  left  hand) 

157454  (  54  oitheDivifor  is  contained  in 
125  the  correfpondefit  part  of  the 

dividend,  and  obferving  in  that 
iX^6/^Refolv.   behalf  the  Rules  before  taught 

in  Divifion,  write  the  anfwer 


75  in  the  quotient :  So  if  I  ask  how 

15  often  7  (the  firft  figure  of.  the* 

  Divifor  towards  the  left  hand ) 

q6'yDmfor.  is  contained  in  3Z  ("the  corre- 
• — — ^    ■  ■  ■  ■   fpondent  part  of  the  Dividend 

placed  above)  the  anfwer  will 
be  4',  wherefore  I  write  4  in  the  quotient,as  you  fee 
in  the  Example* 


XyilL  Having  drawn  another   line  under 

the  Work,  multiply  the  triple 
r    r  fquare  before  fubfcribed  (as  is 

1 57464  (54  directed  in  the  1 4th  Rule)by  the 
125  figure  laft  placed  in  the  quoti- 

ent, and  fubfcribe  this  Produft 


32464  Refolv.  under  the  faid  triple  fquare ; 

'  ( to  wit,  units  under  units,  tens 

7S  under  tens,  &c.  )  So  75  being 

15  multiplied  by  4,  the  Produft 

 ' —  is  300  which  I  fubfcribe  under 

765  Divifor.  75  (the  triple  fquare  J  and  the 

work  will  ftand  as  you  fee  in  the 


3«o  Margent. 

jr/X  Multiply 
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XIX.  Multiply  the  figure  laft:  placed  in  the  quo- 
tient firft  by  it  fclf,  and  then  the  Produft  by  the 
triple  number  before  fubfcri- 
bed  (as  is  dircfted  in  the  i  $th  T  ; 
Rule  of  this  ChapterOthis  done,   t  S74^4   (  54 
fubfcribe  the  laft  Produft  under   1 1 5 
the  faid  triple  nutober  ( to  '  ■ 

mtf  units  under  units,  tens  ii^e^Rcfohend. 

under  tens,  &c.  )  fo  4  being  — - 

fquared  or  multiplied  by  it  75 
ielfjthe  Produft  is  1 6,  which  be-        i  $ 
ing  multiplied  by  the  triple 


number  15,  the  Produft  is  240,  765  Divifor. 
this  therefore  I  fubfcribe  under  ■  


the  aforefaid  triple  number  15,  300 
and  the  Work  will  ftand  as  240 
you  fee. 

XX.  Subfcribe  the  Cube  of  the  figure  laft  placed 
in  the  quotient,  under  the  re- 
fol\rend^  in  fuch  manner  that       .  ^ 
the  firft  place  of  this  Cube   1 574^4  (  54 
rto  wit,  the  place  of  units,)  125 

may  ftand  under  \he  place  — — : 

of  units  in  the  refolvend  :  ii^S^^Kefolvend. 
So       being  the  Cube  of  4,  ■ 
I  write  it  under  the  refol-  75 
vend  3t^64.j  in  fuch  manner  15 
that  the  figure  4 ,  which  is 


in  the  place  of  units  in  the  Chbe      765  Divifor. 

64^  may  ftand  under  the  figure  .  

4  which  is  feated  in  the  place  300 
of  units  of  the  refolvend  :  Ob-  240 
fervc  the  Work  in  the  Margent.  54 

XXL 
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XXI,  Drawing  yec  another   line  under  the 

work  ^  add  the  three  laft 
157464  (  54  numbers  together  in  the 
125  fame   order    as  they  are 

— .    fcated,  and  fubtradl  the  fum 

32454  Refolvend.     of  them  from  the  refolvejid, 

placing  the  remainder  order* 


75  iy  underneath  :   So  the  fum 

15  of  the  three  laft  numbers, 

.  —   as  they  are  ranked  in  the 

765  Divifor.         Work  ^   is  32464,  which  if 

you  fubtrad  out  of  the  re- 


300  folvend  32464,  the  rcmain- 

240  deris  o.    Thus  the  whole 

64  Work  being  finiflied  ,  the 

 -r-   Cube  root  of  157464  (the 

3  2464  number  propounded)  is  found 

 to  be  54. 

o 

Note  I.  When  the  fum  of  the  three  laft  numbers 
before  mentioned  is  greater  than  the  refolvend,the 
Work  is  erroneous,  and  then  you  are  to  reform  it 
by  placing  a  leficr  figure  in  the  quotient. 

Note  2.  For  every  one  of  the  particulaf  Cubes 
(diftinguifhed  by  the  points)  except  the  firftCube 
on  the  left  hand,  a  refolvend  is  to  be  fet  apart,  by 
bringing  down  to  the  remainder  the  next  Cube 
(as  is  directed  in  the  13  Rule.)  And  as  often  as  9 
refolvend  is  fee  apart,  fo  often  is  a  ftew  Divifor 
to  be  found,  by  adding  the  triple  of  all  the  root  in 
t\\Q  quotient  (confiftiug  of  what  number  of  places 
foever)  to  the  triple  of  the  fcjuitrc  of  fuch  roor^after 

they  are  orderly  placed  according  to  the  14  and  i  $ 
Unles. 
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Note  i.  The  Work  of  the  lo,  ii,and  12  Rules 
for  finding  of  the  firft  figure  in  the  root  is  but  once 
ufed  in  the  extraction  of  the  root  of  any  number 
whatfoever,  but  the  Work  of  all  the  following 
jRfiles  is  to  be  ufed  for  the  finding  of  every  place  ia 
the  root^  except  the  firft. 

The  pradlice  of  thefe  3  '^{otes  will  be  feen  in  the 
following  Examples. 

Example  2,  Let  it  be  required  to  extradt  the  Cube 
root  of  8302348. 

Having  diftributed  the  number  given  into  fe- 
veral  Cnhes  by  points,  as  is  dircfted  in  the  eighth 
Rnleof  this  Chapter^  I  demand  the  Cnbe  root  of  8 
(  the  firft  Cnhe  on  the  left  hand)  which  I  find  by  . 
the  fifth  Rule  of  this  Chapter 
to  be  2,  wherefore  placing  z    .  .  . 
in  the  quotient ,  and  8  the   8302348  (1 
Cube  thereof  under  8  the  firft  8 

Cube ,  I  draw  a  line  ,  and  

fubtradling  8  out  of  8  the  g 
remainder  is  o,  which  I  fub- 
fcribe  under  the  line.  This  is  always  the  firft 
Work,  and  is  no  more  repeated  in  the  whole  ex- 
t raft  ion  (as  was  intimated  in  the  3  Note  aforego- 
ing i)  then  bringing  down  the  next  Cube  (to  wit, 
the  figures  ftanding  in  the  three  following  places 
of  the  number  propounded)  which  is  302,  I 
place  it  after  the  remainder  o,  fo  is  302  the  refol- 
"vend  i  this  done,  having  drawn  a  line  underneath 
the  refolvend ,  I  feek  for  the  triple  of  the  fquare 
of  the  root ,  viz..  the  root  in  the  qnotient  is  2, 
which  multiplied  by  it  felf  produceth  the  fquare 
4,  the  triple  wherccif  is  12,  this  I  fubfcribe  un- 
der the  refolvend^  in  fuch  manner  that  the  figure  2 
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in  the  units  place  of  this  ^^'^^-^  fquare  12,  may 
ftand diredlly  under  the  figaiL  3,  which  is  feated 

intlic  third  place  of  the  re- 
^    .    .  folvend^  (to  wit,  tiic  place 

8302348  f  2  of  hundreds)  according  to 
8  the  14th  Rule  aforegoing  ; 

.  Again,  I  triple  the  root  2, 

0302  Refolvaid.    which  produceth  6,  and  fub- 

fcribe  this  triple  number  6  un- 


12  der  the  fecorld  place  (or  place 

06  of  tens)  in  the  refolvendy  to 

wit ,  under  o  (  according  to 


126  Divifor  the  15  th  Rule  of  this^  Chaf- 
  ter  5)  then  drawing  a  line  un- 
der the  Work,  and  adding  to- 
gether the  faid  two  numbers  laft  fubfcribed,as  they 
are  ranked,  the  fum  of  them  is  ii6  for  a  divifor 
^according  to  the  i6th  Rnle  aforegoing.) 

That  done,  efteeming  30,  to  wit,  all  the  pla- 
ces except  the  firft  or  place  of  units  in  the  refol- 
'vertd^  as  a  Dividend^  \  demand  how  often  the  dh 
'i/iybr  125  is  contained  in  3©,  and  not  finding  it 
once  contained  therein,  I  write  o  in  the  qnotient^ 
and  now  becaufe  the  fum  of  the  three  numbers 
which  ought  to  have  been  produced  (according  to 
the  18, 1 9,  and  20  Rules  oi i\\h  Chapter)  by  the 
multiplication  of  o  f  which  was  laft  placed  in  the 
quotient)  amounts  to  o  ;  the  refolvend  302  out 
of  which  the  faid  fum  fhould  have  been  fubtrafted, 
temains  the  fame  without  alteration,  wherefore 
havinjg  drawn  a  line  under  the  Work,  I  write 
down  anew  the  old  refolvend  302,  ^nd  bringing 
down  the  next  C«^^e348,  I  annex  ft  to  the  faid 

^01 
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02 }  fo  there  will  be  a  new  refolvend^  to  wit, 
02348.  » 
Then  fquaring  the  root  10  (^that  is,  multipiy- 
igof  it  by  it  felf)  the  Produft  is  400,  which  I 
•iple  or  multiply  by 


and  fubfcribe  the 
roduft  1200  under- 
eath  the  new  refol- 
2nd  infuch  manner, 
lat  the  place  of.  units 
I  this  triple  quadrate 
200  may  ftand  under 
le  place  of  hundreds, 
:  third  place  of  the 
ifolvend  302348,  to 
it,  under  3  (accord- 
ig  to  the  14th  Rhle.) 
gain,  I  fubfcribe  the 
iple  of  the  root  20, 
hich  is  60^  in  fuch 
anner  that  the  place 
'  units  in  this  triple 
►ot  60  may  ftand  un- 
jr  the  place  of  tens 
•  fecond  place  of  the 
folvend,  to  wit,un- 
T  4,  then  adding  to- 
ther  the  two  num- 
;rs  laft  fubfcribed,  to 
it,  1200  and  60,  in 
ch  order  as  they  are 
nked  in  the  Work, 
ivifon 


8302348  f  202 
8 

0302  RefolveTid 

11 

06 


1 26  Divifor 


302348  Kefolvend 


1200 
60 


12060  Divifor 

2400 
240 
08 

242408  yihUtitinni 


5P940 

the  fum 


is  iiofo^fgr  a 


Again, 


3p. 

nremai 
m 


proi 

^'sccord 
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Again,  eR:eeming  the  whole  refolvend,  except 
the  firft  place*  (or  place  of  units)  as  a  dividend, 
to  wit,   30234,  1  demand  how  often   i  ( the 
firft  figure  of  the  divifor  towards  the  left  hand) 
is  contained  in  3  the   correfpondent  part  of   \^  ^ij. 
the  Dividend^  and  though  it  be  three  times 
contained  in  it,  yet  (according  to  the  firft  Note  'jju^ 
at  the  end  of  the  2i^«/eofthis  Chapter)  I  dare   -j,^  ^ 
take  but  2,  for  if  I  fliould  take  3,  and  proceed  ac-  ^j.^ 
cording  to  the  18,  19,  20,  and  2 1  Rnles  of  this  . 
Chapter^  a  number  would  arife  greater  than  the 
refolvend  ffrom  which  fuch  number  arifing  ought 
to  be  fubtrafted,^  wherefore  I  Write  2  in  the  ^w?- 

Then  multiplying  the  triple  fquare  1200  before  . 
fubfcribed,  by  2  (the  figure  laft  placed  in  the  '^^^^ 
quotient,)  the  Produft  is  2400,  which  1  fubfcribe  /^^^ 
under  the  faid  1200  (to  wit,  units  under  units, 
and  tens  under  tens,  &c.)  Alfo  multiplying  the  "^^JF 
triple  root  6q  before  fubfcribed,  by  4  (the  qua-  f 
drate  of  2  the  figure  laft  placed  in  the  quotient  ) 
theProduft  is  240,  which  I  fubfcribe  under  the  l^^^^ 

'  faid  triple  root  60  ;  laft  of  all  I  fubfcribe  8  the  ^  w 
Cnbe  of  the  faid  new  root  2,  under  the  place  of 
units  or  firft  place  (jf  the  refolvend,  to  mt  ^  ^^^^ 
Under  8,  and  having  added  together  thofe  three 
numbers  laft  fubfcribed,  to  wit  240a,  240  and  8 
as  they  ftand  in  ranks  in  the  Work,  the  fum  of 
them  is  242408,  which  being  fubdufted  from  the 
refolvend  302348,  there  will  remain  59940.  Where- 
fore  the  Work  being  finifhed,  I  find  202  to  be   ^  tt 

ah^^ number  of  unities  contained  in  x\\z  Cube 
root  of  8302348  the  number  propounded  :  And  ^^*^fr 
becaufe  after  the  extraction  is  ended  there  happens    •* 'lUi 

to  -^'^^u- 
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to  be  a  remainder,  to  wit  59940,  i  conclude  that 
theC///^^  root  fought  is  greater  than  thefaid  202,but 
lefs  than  203  ;  yet  how  much  it  is  greater  than 
202,  no  Rules  of  Art  hitherto  known  will  exadtiy 
difcover,  altliough  we  may  proceed  infinitely  near, 
as  by  the  next  Rule  will  be  m^^?  feft. 

XXIL  To  find  the  fraftional  part  of  the  root 
very  near,  ternaries  of  Cyphers ,  to  wit,  000, 
000000,  or  coocooGoo,  &c.  are  to  be  aniiexed  to 
the  number  firft  propounded  ;  then  efteeming  the 
number  propounded  with  the  cyphers  annexed  to 
be  but  one  entire  number,  the  Extradtion  is  to  be 
mSde  according  to  the  preceeding  Rules  of  this 
Chapter^  and  look  how  many  points  were  placed 
over  the  number  firft  given,  fo  many  of  the  fore- 
raoft  places  in  the  Quotient  are  the  Integers  or  u- 
iilties  contained  in  the  Cube  root  fought,  and  the 
reft  of  the  places  in  the  quotient  are  to  be  efteemM 
as  the  Numerator  of  a  Decimal  fraction,  ^hich 
Numerator  confifteth  of  fo  many  places  as  there 
were  points  over  the  cyphers  firft  annexed  :  So  if 
8302348  were  given  as  before,  to  find  tht  Cube 
root  thereof  f according  to  this  Rulej  annex:  cy- 
phers in  this  manner. 


8302348,000000  ( 

And  then  if  you  profecute  the  extraftidn  ac- 
cording to  the  Rules  foregoing ,  you  fliall  find 
the  Cube  root  fought  to  be  202.  48,  Sec.  that  is, 
202  arid  more  j  wherefore  you  may  conclujde 
that  202     is  lefs  than  the  true  rpor,bUt  2oi  ^tI  is 

S  X  greater 
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greater  than  it :  So  thatT  by  annexing  two  terna- 
ries of  cyphers,  to  wit,  6  cyphers,  to  the  number 
propounded,  you  will  not  mifs  t-su  part  of  an  unit 
of  the  true  root  ^  alfo  by  annexing  3  ternaries  of 
cyphers,  to  wit  9  gophers,  you  will  not  mifs 
part  of  an  unit         triSte  root^  and  in  that  order 
you  may  proceed' ifl^initely  near,   when  you  can- 
not obtain  the  true  rem.  The  whole  operation 
of  the  faid  Example  here  foUoweth,  where  yon 
may  obferve,  that  for  the  more  certain  and  cafie 
placing,  as  well  of  the  numbers  which  conftitutc 
the  feveral  Divifors,  as  of  thofe  which  conftitutc 
the  Ablatitious  numbers  to  be  fubtrafted  from^hc 
feveral  and  refpedtive  Refolvends,  down-right 
lines  are  drawn  between  the  particular  Cnbes  of  the 
number  propounded,  firft  diftinguifhed  by  points 
as  before. 
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In  like  manner  the  Cnbe  root  of  2  will  be  found 
to  be  near  equal  to  i.  25992,  &c.  that  is,  i 
and  more. 

XXIII.  The  extradtion  of  the  Cube  root  is  pro- 
ved by  multiplying  the  root  cubically^to 
The  Pmf,  wit,  the  root  being  firlt  multiplied  by 
it  felf,  and  then  the  product  multiplied 
by  the  root,  the  number  arifing  or  laft  Produ(!l;(in 
cafe  there  be  no  remainder  after  the  extradlion  is 
finiflied)  will  be  equal  to  the  number  propounded: 
fo  in  the  firft  Example  of  thisC/7^pter,the  Cnbe  root 
54  being  multiplied  firft  by  it  felf  produceth  2915, 
which  being  multiplied  again  by  54.  produceth 
1 57454,to  wit^the  number  whofe  Cnbe  root  was  in- 
quired. But  when  after  the  Extraftion  is  finiflied, 
there  happeneth  to  be  a  remainder,  and  that  the 
root  is  fouTO  as  near  as  you  pleafe  in  Integers  and 
decimal  farts  (by  annexing  cyphersas  in  the  22  Rule 
of  this  Chapter^)  then  fuch  mixt  number  expreffing 
the  rooty  being  multiplied  cubically,  niuft  produce 
a  mixt  number  lefs  than  the  number  firft  propound- 
ed, yet  fo  near  unto  it,  that  if  the  figure  ftanding 
in  the  laft  place  of  the  decimal  f ration  in  the  roQt  be 
made  greater  by  i,  and  the  mixt  number  fo  increa- 
fed  be  multiplied  cubically,  the  Produ£l:  muft  hp 
greater  than  the  number  firft  propounded  :  So  in 
the  Example  of  the  22  rule  of  this  Chapter^'if  202.48 
be  multiplied  cubically,  it  produceth  8301305  .49, 
&c.  which  is  lefs  than  the  propounded  number 
8302348,  but  if  202.49  be  multiplied  cubically, 
there  will  arife  8302535  .49,  &c.  which  is*  greater 
than  the  faid  given  number. 

xxlf^.  The  Cube  root  of  a  Fradion  is  found  in 
this  manner,  viz^  extradt  the  Cube  root  of  the 

Numerator 
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Numerator  ("according  to  the  aforegoing  Rules,^ 
which  root  refervcfor  a  new  Numera- 
tor i  alfo  the  Cube  root  of  the  De-  J^^r^fo? 
nominator  fliall  be  a  new  Denomina-  fraclion* 
tor  i  laftly,  this  new  Fraction  fliall  be 
the  Cube  root  of  the  Fradion  firll  propounded  : 
fo  the  cnbe  root  of    is  |,for  the  cube  root  of  8  is  2 
for  a  new  NH?nerator^  alfo  the  cnbe  root  of  27  is  3 
for  a  new  DenomitiAtor.    In  like  manner  the  cube 
root  of^is       But  here  note  diligently  ,  that  the 
f^aHion  \^\iQkcube  root  is  required,  muft  be  in  its 
leaft  terms  before  any  Extradlion  be  made  ;  for  of- 
tentimes it  happens  that  the  fraBion  firft  given 
hath  not  a  perfed  root,  albeit,  when  fuch  fraction 
is  reduced  into  its  leaft  terms,the  root  thereof  may 
be  extraded  :  fo  in  this/r^^?/o^/  4^  neither  the  rjHme- 
rator  nor  denomwator  hath  a  perfed  cube  root^yci  the 
faid  4^  being  reduced  to  its  leaft  terms  ~7,Cbv  the 
fourth  Rule  of  die  17  Chapter  j  the  cube  root  of  this 
may  be  cxtraded,  for  the  cnbe  root  of  8  is  2  for  a 
new  r^imerator^Mo  the  atbe  root  of  27  is  3  for  a  new 
denominator^  fo  that  the  cube  root  oi-g^  (which  is 
equal  to    )  is  found  to  be  j. 

XXy'.  The  Cube  root  of  a  fradion  which  hath 
not  a  perfed  Cube  root  may  be  found  near  in  this 
manner,  ^iz^.  reduce  the  FrafTion  given  into  a  De- 
cimal fradion,  by  the  third  Rule  of  the  23  Chap- 
ter,  the  more  places  are  in  the  Decimal,  the  nearer 
will  the  root  be  found,  but  the  decimal  muft  con- 
•  fift  of  ternaries  of  places,to  wit,  cither  ofthree,fix, 
nine,or  twelve,  &c.  places  i  then  cxtrad  the  Cube 
root  of  the  Numerator  of  that  Decimal,  as  if  it 
were  a  whole  number  (according  to  the  Rules  be- 
fore given,)  which  root  found  (hall  be  a  Decimal 

S  4  cxpreffing 
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cxpreffing  near  the  Cube  root  of  the  Fraction  pro- 
pounded- 

So  if  the  ctihc  root  of  j  were  required,!  reduce  the 
faid  I  into  a  decimal^whoic  numerator  may  con  lift  of 
ternaries  of  places^  to  wit  into  this,6666(56(S66666 
&c.  rhen  cxtrafting  the  cube  root  thereof,  I  find 
•873  5f  which  is  very  near  the  cube  root  of 

XXFI.  The  Cube  root  of  a  mixt  number  com- 
menfurable  to  its  root  may  be  found  in  the  fame 
manner  as  in  the  24  Rule  of  this  Chapter^  the  mixt 
number  being  firft  reduced  into  an  improper  fra- 
ction (by  the  10  Rule  of  the  17  Chapter.) 

So  the  cube  root  of  1 2  will  be  found  to  be  2  \^ 
vtTi,  reducing  12  rl  into  this  improper  fraction 
the  cube  root  of  l±if  will  be  found  |  or  2  f.  And 
here  the  fame  caution  is  to  be  obferved  as  in  the 
^4  Rule  of  this  Chapter^  viz..  the  fradtional  part  of 
the  mixt  number,  or  the  improper  fraction  equiva- 
lent unto  the  mixt  number,  muft  be  expreffed  by  a 
Numerator  and  Denominator  in  the  leaft  terms  be- 
fore any  extradlion  be  made. 

XXy^JI.  When  the  mixt  number,  whofe  Cube 
root  is  required,  hath  not  a  perfedt  cube  root,this 
charadler,  V  c.  is  ufually  prefixed  before  fuch  mixt 
number  i  fo  the  cube  root  o[  2  |  is  thus  ej^refledyc. 
2i.LikewifeVc.{- denotes  the c/i^^e  root  of  ^,  which  is 
a  fradlion^whofe  cube  root  is  inexpreffible  by  any  true 
or  rational  number  :  But  if  you  defirc  to  know  the 
cube  root  near  of  a  mixt  number  which  hath  not  a 
pcrfedt  cube  root^  reduce  the  fractional  part  of  the 
inixt  number  into  a  decimal  (as  in  the  25  Rule  of 
this  Chapter)  and  annex  the  decimal  fo  found  unto 
the  Integers  of  the  mixt  number  ^  then  efteeming 
^he  faid  Integers  with  the  decimal  fo  annex- 
ed 
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ed  as  one  entire  niiinber^extrad  the  cube  root  thereof, 
and  from  the  root  found  cut  off  always  to  the  right 
hand  fo  many  places  as  there  were  points  over  the 
faid  ^rd/:?7^/ annexed,  which  places  fo  cut  off  lhall  be 
the  fractional  part  of  the  root^  and  thofe  rcnfiaining 
on  the  left  hand  ihall  be  the  Integers  of  the  root :  So 
the  cube  root  o{  1  i  will  be  found  i  .334,  and  more* 
XXf^III.  I  might  here  proceed  to  ihew  tfee  extra- 
dlion  of  the^roofjof  the  Biqiiaclrate(^ov  fourth  Power} 
the  fifth  foipe>\j&c.but  their  operations  being  exceed' 
ing  tedious^&  hardly  intelligible  without  the  know- 
ledge of  Algebra^  I  Ihall  oply  in  this  place  touch 
upon  the  Extraftion  of  the  Biquadrate  roor,bccaufe  it 
may  be  extra<ited  by  the  Rules  delivered  in  the  52 
Chapter^  and  referr  rhe  more  curious  Arithmetician 
for  firrther  fatisfaftion  in  this  matter,  to  my  Trea- 
ti/e  ofthf  Elements  of  ^/g'rf'r^. 

XXIX.  A  quadrate  or  iquare  nuniber  multiplied 
by  it  fdf prodnceth  a  num- 
ber :  So  4  multiplied  by  it  felf  produ-  J; 
ceth  the  id.Therefore  if  a  ^^^J^^ 

number  be  propounded  and  the  Biqua- 
drate root  thereof  be  required,  firft  extraft  the  qn^t^ 
drate  or  pjuare  root  of  the  number  propounded,and 
then  extradt  the  fquare  root  of  that  root  for  the  Bi^ 
quadrate  root  fought.  Thus  if  20736  be  a  number 
propounded^the  Biquadrate  root  thereof  will  be  found 
12  :  For  the  fquare  root  of  20735  is  144,  and  the 
fquare  root  oi  \ 12.  When  the  number  given 
hath  not  a  perfect  Biquadrate  root ^  you  are  ro  annex 
quaternarks  of  ryfWj,  to  wit,  either  4,  8,  i2,or  16^ 
&c.  cyphers ^zndi  then  proceed  as  before  ^  fo  will  you 
find  tjie  roor  near,  wfiofefradtional^part  will  be  a 
decimal. Thus  the  Biquadrate  root  of  7  will  be  found 
near  1.62.  CHAP, 
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CHAP.  XXXIV- 

The  Relation  of  J^umlers  in  Quantity. 

0 

/.•TpHus  far  fingle  Arithmetick:  Comparative 
X   Arithmetick  infues^  which  is  wrought  by 
numbers,  as  they  are  confidered  to  have  Relation 
one  to  another. 

BoetiiisArith.  IL  This  Relation  con fills  in  quan- 
L  I.  cap.  21.   tity,  or  quality. 

///.  Relation  in  quantity  is  the  reference  tfr  re- 
fpc(ft  that  the  numbers  themfelves  have  one  unto 
another  :  As  when  the  comparifon  is  made  between 
6and  2,  or  2  and  6  :  5  and  3,  or  3  and  5. 

ir rHere  the  Terms  or  Numbers  propounded  are 
always  two,  whereof  the  firft:  is  called  the  Antece- 
dent, and  the  other  the  Confequent  :  So  in  the 
firft  Example,  6  is  the  Antecedent,  and  a  the  Con- 
fequent :  and  in  the  fecond,2  is  the  Antecedent^and 
6  the  Confequent. 

f^.  Relation  in  Quantity  confifts  either  in  the 
difference^or  elfe  in  the  rate  or  reafon  that  is  found 
betwixt  the  Terms  propounded. 

^/  .The  difference  of  two  numbers  is  the  remain- 
der, which  is  left  after  fubtraclion  of 
Difference,  the  lefs  out  of  the  greater  :  So  6  and  2 
beting  the  terinjs  propounded,  4  is  the 
difference  betwixt  them  ;  lor  if  you  ftibtradt  2  out 
o[6,  the  remgisider  is  4. 

ril.  The 
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Vil,  The  rate  or  reafon  betwixt  two  numbers  is 
■he  quotient  of  the  Antecedent  divi- 
ded by  the  Confequent  :  So  if  it  be    Rate  or  Rcajin. 
Jemanded  what  rate  or  reafon  6 

•  hath  to  2,  I  anfwer.  Triple  reafon :  For  if  you 
divide  6  the  Antecedent,  by  2  the  Confequent, 
ihe  quotient  is  3,  2  being  contained  juft  3  times 
in  6.  In  like  manner  is  there  fubtriple  reafon  be- 
twixt 2  and  6,  for  if  you  divide  2  by  6,  the  quo- 
tient is  or  (which  is  all  one)  t,  becaufe  6  be- 
ing not  once  found  in  2,  there  remains  2  for  the 

I  Numerator,  6  the  Divifor  being  the  Denomina- 
tor of  the  Fra^ion  given  yon  in  the  Quotient, 
according  to  the  9  "J^J/e  of  the  16  Chapter  zfovt- 
going. 

nil.  This  rate  or  reafon  of  numbers  is  either 
equal  or  unequal. 

IX.  Equal  reafon  is  the  Relation  Equal  Reaff- 
that  equal  numbers  have  unto  one 

another  :  as  S  to  5,  6  to  6,  7  to  7,  &c. 

X.  Here  the  one  being  divided  by  the  other,  the 
quotient  is  always  an  Unit  For  if  it  be  demanded 
how  often  5  is  in  5,  the  anfwer  is  i. 

A7  Unequal  reafon  is  the  relation  that  unequal 
numbers  have  one  unto  another  : 
^dthis  is  either  of  the  greater  to   meftai  Reafon, 
the  lefs,or  of  the  lefs  to  the  greater.  , 

xn.  Unequal  reafon  of  the  greater  to  the  Icis,  is 
when  the  greater  Term  is  Antecedent:  as  of  6  to  2, 
5  to  3,  and  the  like. 

XJU.  Here  the  quotient  of  the  Antecedent  di- 
vided by  the  Confequent  is  always  greater  than 
an  Unit:  So  6  divitied  by  2  ,  the  Qi'.oLicnt  is 

3, 
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3,  and  5  divided  by  3,  the  quotient  is  i  |. 

Xiy.  Unequal  reafon  of  the  lefs  to  the  greater^ 
is  when  the  lefler  Term  is  Antecedent :  as  of  z  to 
3  to  5>  &c. 

JT^.  Here  the  quotient  of  the  Antecedent  divi- 
ded by  the  confequent  is  always  lefs  than  an  unif.So 
2  divided  by  5,  the  quotient  is  v  or  f ;  and  3  divi- 
ded by  5,  the  quotient  is  \. 

XV^L  Each  of  thefe  kinds  of  unequal  reafon  is 
again  fubdivided  into  five  other  kinds  or  varieties, 
whereof  the  three  firit  are  fimple^  and  the  other 
two  are  mixt. 

XyiL  The  fimple  kinds  of  unequal  reafon  are, 
I.  Manifold.  2.  Superparticular-  3.  Super- 
partient. 

XFllL  Manifold  reafon  of  the  greater  to  the 
lefs  is,  when  the  Confeqnent  is  con- 
fifanifolJ  Rea-   tained  in  the  Antecedent  divers  times 
'    without  any  part  remaining :  As  4  to 
2,  8  to  4,  16  to  8^  which  is  cal- 
led Double  reafon,  becaufe  the  lefs  is  contained  . 
twice  in  the  greater  ;  fo5  to  2  is  triple  reafon,8  to 
2  fourfold  reafon,  Sec. 

XIX.  Here  the  quotient  of  the  Antecedent  divi- 
ded by  the  confequent  is  always  a  whole  number  : 
So  8  divided  by  2,  the  quotient  is  4. 

XX.  The  oppofite  of  this  kind,  viz..  of  the 

lefs  to  the  greater,  is  called  fubmani- 
Suhmanifold.    fold  :  Examples  hereof  arc  2  to  4 

4  to  8,  8  to  Id,  &c.  Likewife  2 
to  5,  2  to  8,  2  to  I  o,  &c 

XXI.  Superparticular  is,  when  the  Antecedent 

contains  the  confequent  once,  and 
Shfcrfartkklar.   bcfidesan  aliquot  pa4:t  of  the  confe-  , 

quent 


\ 
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quent  5  that  is-,  an  half,  a  third,  a  fourth,  or  a 
ftfth  part,&c.  of  the  confeqiicnt,  as  3  to  2,  4  to  3, 
5  to  4,  6  to  5,  and  the  like  here  three  divided 
by  2,  the  quotient  is  i  i,  and  4  being  divided  by  3 
the  quotient  is  i  7.  In  like  manner  5  divided  by 
4,  the  quotient  is  1 4,  and  6  divided  by  5  the  quo* 
dent  is  I  7  wheretore  1  fay  2  and  half  2  ( that  is  i) 
conftitute  3  :  Solikewife  3  and  one  third  part  of  3 
( viz.,  I .)  conftitute  4?  and  fo  of  the  reft. 

XXII.  Here  the  quotient  of  the  Antecedent  divi- 
ded by  the  Confequent  is  a  mixt  number,  whofe 
whole  part,  as  alfo  the  Numerator  of  the  fradlion 
annexed,  is  always  an  unit ;  As  is  obfervable  in  the 
examples  laft  mentioned. 

XXIIT.  The  oppofite  rcaTon  of  this  SuhfHperparti' 
kind  isSubfuperparticular,  as  2  to  3,  cular. 
3  to  4,  4  to  5,  5  to  5,  &c. 

XXir.  Superpartient  is,  when  the  Antecedent 
contains  the  Confequent  once,  and 
befides  divers  parts  of  the  confe-*  Superpartient. 
quent:  As  5  to  3,  7  to  5,  7  to  4, 
8  to  5,  p  to  .5,  1 1  to  7,  &c.  here  5  divided  by 
3,  the  quotient  is  i  y,  and  therefore  5  contains  3 
once,  and  j  of  3  ;  for  3  and  two  thirds  of  3  f viz. 
^)  conftitute  5. 

XXr.  Here  the  quotient  of  the  Antecedent  di- 
vided by  the  confequent  is  a  mbct  number,  whofc 
whole  part  being  an  unit,  hath  always  for  .the 
Numerator  of  the  fra^lion  annexed  unto  it  a  num- 
ber compofed  of  more  units  than  one :  So  the  con- 
ference being  made  betwixt  5  and  3,  and  5  the  An- 
tecedent being  divided  by  3  the  confequent,the  quo- 
tient is  I  f 

XXri.  Thq 


0 

294  '^^■^  Relation  of  Book  I. 

XXf^I.  The  oppofite  of  this  reafon  is  Subfuper- 
partieflt :  Examples  hereof  are  3  to  5, 
S^^n^^^^^^^^^     5  to  7,  4  to  7,  S  to  8,  5  to  9.  7  to 

I  r,  and  the  like. 
XXFIL  The  mixt  kinds  of  Unequal  reafon  are 
Manifold  Superparticular,  and  manifold  Superpar- 
tient. 

XXFIIL  Manifold  Superparticular  reafon  is^ 
'fldSu     ^'^^^        Antecedent  contains  the 
^manicuU^^    confequent  divers  times,  and  befides 

an  aliquot  part  of  the  confequent : 
as  5  to  2^  10  to  3,  17  to  4,  21  to  5,  and  the  like. 

XXIX.  Here  the  quotient  of  the  Antecedent  di- 
vided by  the  confequent  is  a  mixt  number,  whofe 
'whole  part  confifting  of  more  units  than  one,  hath 
always  an  unit  for  the  Numerator  of  the  f  raftion 
annexed  unto  it  ^  fo  5  divided  by  2,  the  quotient  is 
2  1:,  and  21  divided  by  5,  the  quotient  is  4  |. 

2.  Tu  c  XXX.  The  oppofite  of  this  Reafon 
prepnrticular.  '      Submanifold  Super  particular ;  as 

2  to  5,  2  to  7,  3  to  7,  4  to  9,  &c. 
XXXL  Manifold  Superpartient  is,  when  the  an- 
tecedent  contains  the  confequent  di- 
vers  times,  and  befides  divers  parts 
or  the  confequent ;  as  8  to  3,  17  to  5, 
19  to  4,  28  to  5,  &c. 
XXXJI.  Here  the  quotient  of  the  Antecedent 

divided  by  the  Confequent  is  a  mixt 
SubmnnifoldSu'  Number,  whofe  whole  part  as  alfo 
perfarmnu  the  Numerator  of  the  Fraction  an- 
nexed unto  it ,  is  always  a  Number 
conipofed  of  more  units  than  one  :  So  8  divided  by 
3,  the  quotient  is  2  ^and  28  divided  by  5,the  quo- 
tient is  5  . 

XXX  JJL  The 
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XXXIII.  The  Oppofite  here  is  Si>bmanifoIdSu- 
perpartient :  as  3  to  8,  5  to  17,  4  to  19,  5  to  28, 
and  the  like. 

And  thefe  are  the  feveral  kinds  or  varieties  of 
the  Rates  or  Reafons  that  are  found  amongft 
Numbers ,  fo  that  no  two  Numbers  whatfoever 
can  be  named ,  but  the  rate  or  Reafon  betwixt 
them  is  comprehended  under  one  of  thefe  five 
kinds. 


CHAP.  XXXV. 

The  Relation  of  Numbers  in  Quality^  vohere^  of 
Arithmetical  and  Geometrical  Proportion. 

/.D  Elation  in  quality   Cotherwife  called  Pro- 

•'-^  portion^  is  either  the  refe- 
rence or  refped  that  the  Reafons  of  /. 
Numbers  have  one  unto  another^or .  ^'^-^Vc^  ^^^'^^ 
elfe  which  the  differences  ofnum-  ^' 
bcrs  have  one  to  another. 

//.  Therefore  here  the  Terms  propounded 
ought  always  to  be  more  than  two,  for  otherwife 
there  cannot  be  a  comparifon  of  Reafons  or  Diffe- 
rences in  the  Plyral  number. 

///.  This  pit>portion  i«  either  Arithmetical,  or 

Geometrical, 


/r.  Arith 


z^6  The  Relation  of  Book  1. 

Arichmetical  proportion  is ,  when  divers 
Anthmettcat  ri^^^t^crs  differ  according  to  an  equal 
Fropintion.     difference,  as  2,  4,  6,  8,  io,&c.here2 

is  the  common  difference  betwixt  2 
and  4>  4  and  6",  6  and  8,  Sand  10,  &c.  So  1,2, 
5>  4>  5>  7,  &:c.  differ  by  Arithmetical  Pro- 
portion^ I  being  the  common  difference  betwixt 
ihem. 

r.  Arithmetical  Proportion  is  either  continued 
or  incerrupred. 

n.  Arithmetical   Proportion   continued  is , 
when  divers  number  are  linked  to- 
1.  Continued,    gether  bv  a  continual  progreffion  of 

equal  differences.  Such  are  the  ex- 
amples lafl:  propounded,  as  alfo  thefe  3,  5,7-1 
9y  13-)  &c.  And  looooQ,  200000,3000001 
400000,  &c. 

ni.  In  a  rank  of  numbers  that  differ  by  Arith- 
metical Proportion  continued  ,  the  fum  of  the 
firlt  ai^d  laft  Terms  being  multiplied  by  half  the 
number  of  the  Terms,  the  Produdt  is  the  total 
fum  of  all  the  Terms:  So  it  beingdemanded,how 
many  ftrokes  the  Clock  ftrikes  betwixt  midnight 
and  noon  ;  the  Terms  of  the  Progreffion  in  this 
qiiefl:  on  are  Twelve,  viz..  1,2,  3,4,  5,5,7,8,9, 
I  o,  1 1  ^  1 2. for  in  that  order  the  Clock  ll:rikes,wherc- 
fore  if  I  a)ultiplv  1 3  the  fum  of  12,  and  i  ( the  firlt 
and  lalt  Terms)  by  6  (being  half  the  number 
of  the  Terms)  the  Produ  ct  is  78,  which  is  the 
total  ium  of  all  the  Terms  propounded  being  added 
together. 

P^III.  Or  thus>  Miiltiply  the  number  of  the 
^Terms  by  the  half  fum  of  the  firfl  «nd  lad  Terms, 
and  then  likewife  the  Product  will  give  you  the  total 

of 

« 


Chip.  XXXV.  Numlers  in  Quality.  197 
ofall  the  Terms :  So  1 3,1 1 , 9,7, 5,3,  being  givea 
their  totalis  48,  for  8  the  half  fum  of  1 3  and  3^  the 
rft  and  laft  Tetms  being  multiplied  by  tf,  the 
number  of  the  terms,  the  produdtis  48. 

IX.  Three  numbers  being  given,  that  differ  by 
Arithmetical  proportion  contmued^the  mean  being 
aOubled,is  equal  to  the  fum  of  the  extreamsifo  So5,7i 
being  given,  6  being  doubled  is  equal  to  the  fum 
i 5  and  7  the  two  extreams. 

X  Arithmetical  Proportion  may  be  Vfrnrisi 

continued  either  upwards  or  down- 
wards. ,  .  .  ^ 
XI.  Upwards,  when  the  Terms  of  the  Pro^ 
ireflion  increafc,as  thefe^  2,  4^  5, 8,  10,  i2,&c.  of 
hefc,  I,  2,  3,  4,  5,  6,  &c.  And  this  laft  rank 
s  more  particularly  termed  Natnral  ?rogrt[^ 

XIL  Here  when  the  firft  term  is  alfo  the  com- 
mon difference  of  the  terms,  the  laft  term  being 
divided  by  the  number  of  the  terms,  the  quopenc 
will  give  you  the  firft  term  of  the  rank  :  Again  iri 
this  cafe  the  firft  terra  multiplied  by  the  number  of 
the  terms  produceth  the  laft  term :  So  this  rank  3^ 
6,9,  12,15,  18,21,  being  pr6pounded,wherein 3 
is  both  the  firft  term  as  alfo  the  common  difference 
of  the  terms  i  I  fay  2 1  the  laft  t^rra  being  divided 
by  7  the  Number  of  the  tcrms,the  quotient  is  3  the 
£rft  term  ;contrariwife  3  the  firft  term  multiplied 
by  7  produceth  2 1  the  laft  term. 
.  XI I L  Arithmetical  proportion  continued  dowtt* 
wards  is,  when  the  terms  of  the  progref- 
iion  decreafe:  Such  as  are  35,  ii^  is>,  Doirwf4r<«#5 
26,  23,  20  ;  And 40,  35,  30i3»J>  20, 

^  T  f/r.  Hire 
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XIV.  Here  when  the  laft  term  is  alio  the  com- 
TiisRitleis  in  nion  difference  of  the  terms,  the  firft 
Z  TA  i  term  being  divided  by  the  Number 
aforegoing.  ^hc  terms,  tbe  quotient  will  give 

you  the  laft  terra:  Agairt,  the  laft 
term  multiplied  by  the  number  of  the  terms,  pro- 
duceth  the  firft  term  of  the  rank. 

For  ExamjiUyXhhxdink  40,  35,  30,  25,  20^  15^ 
10,  5,  being  propounded,  in  which  5  is  both  the 
laft  term,  and  likewife  the  common  difference  of 
the  terms,  I  fay,40  the  firft  term  being  divided  by* 
8  tlie  number  of  the  terms,  ihe  quotient  is  5 
the  laft  term  :  On  the  other  fide  5  the  laft  term 
being  multiplied  by  8,  the  produft  is  40  the  firft 
term. 

Xr.  Arithmetical  Proportion  interrupted  is  y 
when  the  Progrefiion  is  difcontinued  : 
2.  Inurrufud.   as  in  thcfe  numbers  2,4,8,10;,  here  z 

and  4  being  compared  with  8  and 
10  differ  according  to  Arithmetical  proportion, 
but  (b  do  not  4  and  Sdifi^er,  for  1  is  the  commori 
difi^crence  betwixt  2  and  4,  Sand  10,  whereas  the 
difference  betwixt  4  and  8  is  4.  In  like  manner  8, 
t4, 17,  23,  differ  by  Arithmetical  proportion  in- 
terrupted. 

Xl^L  Four  numbers  being  given,  that  differ  by 
Arithmetical  proportion  either  continued  or  inter- 
rupted, the  fum  of  the  two  means  is  equal  to  the 
fum  of  the  two  extrcams  :  So  5,  <J,  7, 8,  being  gi- 
ven, the  fum  of  6  and  7,  the  two  mean  numbersjis 
equal  to  the  fum  of  5  and  81  the  two  extrearas :  and 
8,  14,  1 7,  and  23,  being  propounded,  the  fum  of 
1 4  and  17  being  added  together  is  equal  to  thp  fum 
of  Sand  23. 
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xyiL  Geometrical  proportion  is,  when  divers 
numbers  differ  according  to  like  Rate  or  .  . 

reafon:  that  is,  when  the  reafons  of  num- 
b^rs^being  compared  together^are  equal . 
So  I,  2, 4^  8,  1.6^  }2,&c.  which  differ  one  from  ano- 
ther by  double  reafon, are  faid  to  differ  by  Geometric 
w/ proportion,  for  as  one  is  half  i,  fo  2  is  half  4,  4 
half  8,  8  half  i5,  i5  half  32, &c. 

Xf^lIL  Ceo/wemV^/ proportion  is  ei-    i. Continue 
ther  continued  or  interrupted. 

XIX.  Geometrical  proportion  continued  is,wherl 
diverg  numbers  are  linked  togethet  by  a  continued 
progrcflion  of  the  like  reafon  :  Of  this  fort  is  thei 
example  laft  given  .•  for  as  i  is  to  2,  fo  is  2  to  4, 4 
£0  8,8  to  16,16  to  32,&:c.  So  likewife  the  numbefj 
3,  9,  27,81,243,729,  &c.  differ  by  Gedmetrical^to^ 
portion  continued,t/;z.by  triple  feafoc^each  of  theni 
being  contained  three  times  in  the  next  number  that 
follows  it. 

XX.  In  numbers  continually  ptoportional  fronS 
I,  the  firll  number  from  i  is  the  root  or  firft 
power,  the  fecond  is  the  fquare  or  fecood  powerj 
the  third  the  cube  or  third  power,  the  fourth 
the  Biquadrate  or  fourth  power,  the  fifth  the 
fifth  power,  the  fixth  the  fixth  power,  &c:  So' 
in  this  rank  of  numbers,  1,  3,  9,  27^  81,243^. 
729t  &c.  3  is  the  root,  9  the  fquare,27  the  cubc,8 1 
the  Biquadrate,  243  the  fifth  power,  729  the  fikth 
power,  &c. 

XXL  The  root  being;  multiplied  by  it  felf 
produceth  the  fquare,  which  b^eins 

*     .        1  •  1-   t  1      1  t       Mean  p^opartt^ 

again  multiplied  by  the  root  produ-   ^^^^-^  ^  ^ 
ceth  the  cube,and  fo  each  proporti- 
onal being  multiplied  by  the  root,  pfoddceth  iHH^ 

T  i  proponi  "  ' 


• 
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proportional  next  above  it,  and  then  the  numbers 
Comprehended  betwixt  i,  and  the  laft  number  pro- 
duced are  called  mean  proportionals  :  So  in  this 
rank  of  proportional  numbers^  2,  4^  8,  16^  31, 
&c.  2  the  root  being  multiplied  by  it  felf  produ- 
ceth  4  the  fqiiare^  which  being  again  multiplied 
by  2  produccth  8  the  cube,  then  8  being  multi- 

vplied  by  2,  the  produd  is  16  the  biquadrate ,  and 
lb  of  the  reft  in  their  order,  and  here  2, 4, 8,  and 
1 6  are  the  mean  proportionals  in  the  rank  pro- 

*  pounded. 

XXII.  If  you  multiply  the  root  by  it  felf,  and 

confequently  the  fubfequent  numbers 
Continual  by  themfelves,  the  numbers  inter- 
BrMus  A  ^^pt^d  betwixt  i  and  the  number  laft, 
rich.Log.c.d.   produced  may  not  unfitly  be  called 

continual  means:  So  2  being  given 
for  the  root,  multiplied  by  it  felf,  the  product  is  4, 
which  being  again  multiplied  by  it  felf  produceth 
16,  then  16  in  like  manner  fquared  produccth  2  55, 
which  likewife  'multiplied  by  it  felf  produccth 
65535, 1  fay  then  that  2, 4, 16,  and  256  are  conti- 
nual means  betwixt  i  and  65536. 

XXIII.  The  continual  means  comprehended  be- 
twixt any  number  given  and  i,are  difcovered  by  a 
continued  extraction  of  the  fquare  roots^  for  exam- 
ple,65  536  being  given,the  root  thereof  extradted  is 
256,  whofe  root  is  16,  then  the  root  of  16  is  4jand 
the  root  of  4  is  2  j  fo  that  at  laft  I  find  2  56,  16,4, 
•and  2  to  be  continual  means  intercepted  betwixc 
65535  and  I  as  before. 

XXIf^.  In  numbers  that  increafe  by  Geometri- 
cal proportion  continued,  if  you  multiply  the 
laft  term  by  the  quotient  of  any  one  of  the  terms 

divided 
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divided  by  another  term,  which  being  lefs  is  next 
unto  it,  and  then  deducting  the  firft  term  out  of 
that  produit,  divide  the  remainder  by  a  number 
that  is  an  unit  lefs  than  the  quotient ,  the  laft 
quotient  will  give  you  the  total  of  all  the  terms  pro- 
pounded in  the  progrelFion  fo  this  rank  2  ,  6^ 
18,  54,  162,  485,  1458,  being  propounded, 
wherein  the  proportionals  differ  by  fubtriple  pro- 
portion, I  firft  take  2  and  6  the  two  firft  terms, 
and  dividing  6  by  2, 1  find  the  quotient  3,  where- 
fore multiplying  1458  the  Jaft  term,  by  3  the  quo- 
tient, the  produft  is  4374,  out  of  which  if  I  de- 
duct 2  the  firft  term,  the  remainder  is  4372,  which 
being  divided  by  2  (viz..  a  number  which  is  an  u- 
nit  lefs  than  3  the  quotient j  the  laft  quotient 
gives  me  2186,  which  is  the  total  fumof  the  pro-" 
portionals  propounded. 

AX^.Three  proportionals  being  given,the  fquarc 
of  the  mean  is  equal  to  the  product  of  the  extreams  : 
So  4,  8,  and  16  being  propounded,  8  times  8  being 
64,  is  equal  to  4  times  i5,  which  is  likewife  64. 

XXVL  Geometrical  Proportion  interrupted  is, 
when  the  progiefTion  of  like  reafon 
is  difcontinued  ,  in  fuch  fort  that    2.  Interrupted. 
four  numbers  being  given,  the  like 
reafon  is  not  found  betwixt  the  fecond  and  third, 
that  is  betwixt  the  firft  and  fecond,  and  the  third 
and  fourth  ^  of  this  fort  are  thefe  numberr  2,4, 16, 
32.  here  as  2  is  to  4,  fo#  is  1^  to  32  ,  for 
they  differ  by  double  reafon  \  but  as  2  is  to  4,  fo 
is  not  4  to  1(5,  for  4  and  16  differ  by  fourfold 
reafon,  4  being  contained  4  times  in  16  .*  So  like- 
wife  4,8,  8,  15,  diS^cT  according  to  Geometrical 
proportion  interrupted. 
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An  Exflication  of  fitch  Notes  or 
Chara&erSj  which  for  brevity's 
fahe  are  nfed  in  this  A 

PENDIX. 

T His  A-  is  a  note  of  ^^^mo^f^GgBifying  th^]t  the 
cumber  which  followeth  fucb  jiign  i§  to  be  ad- 
ded to  the  number  preceeding  iti  fo  3  +  4implieth 
that  4  is  to  be  added  to  3:  Sometimes  alfo  when  no 
number  is  placed  next  after  the  faid  note^it  impli- 
cth  that  the  number  preceeding  is  not  exafitly  px- 
preftj  fo  the  fquare  root  of  2  is  1.4 14  +  or  1.414^ 
4cc.  that  is,  }  T55y  and  fomewhat  more. 

This-— is  a  fign  of  5i#i/r4?a/t?;/,fignifying  that  the 
|Biu«ri)er  which  followeth  fiich  fign  is  to  be  fubtra- 

fted  from  the  number  preceeding  it  j  fo  6  2  fig- 

i!ifieththedifFerencetetween6  and  2,  or  2  to  be 
fobtra^ted  fronj  6. 

This  :ir  isa  fign  of  Mpikiplicmon,  lignifying  that 
the  number  which  preccedeth  fuch  fign  is  to  be  mul- 
tiplied into,  or  by  the  number  following  the  fign 
So  4  implieth  that  3  is  to  be  multiplied  by  4  i 
|ikewi(fe  by  5  r  4  x%  is  underftood  the  continHsl  mnt- 
fific^m^  of  the  numbers  3,  4,  and  8  ;  viz..  3 
is  to  be  multiplied  by  4>  and  the  product  is 
to  be  multiplied  by  8.  Sometimes  alfo  the  faid 
fign  hath  reference  to  as  many  of  the  preceding 
or  following  numbers  as  have  a  little  line  plactd 
9ver  them  -^^0^  x2x6.  i  xb  x  'i  fignifieth  that 
3  is  to  be  multiplied  by  the  fum  of  2  and  6.  Like- 
wife 
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ivife  8'  ■  5  AT  3, or  3  -v  S— S  implieth  that  3  is 
to  be  multiplied  by  the  difereme  between  8  and  5  : 
Moreover  if  A  and  B  reprefent  two  numbers,  then 
A  A-  B  or  A  B  implieth  the  produd:  of  the  multipli- 
cation of  thofe  numbers:  Likewife  B — G  x  A  lig- 
nifieth  the  produft  arifing  from  the  multiplicatioa 
of  the  excefs  of  the  number  B  above  the  number  C, 
by  (  or  into  )  the  number  A.  Again,  if  A  B  and 
A  C  reprefent  two  lines,  then  CD  A  B  jt  A  G  impli- 
eth a  rectangular  Figure  or  long  fquare  made  of 
the  lines  A  B  and  A  G. 

Numbers  pl<icedas  you  fee  in  the    3)  18  (  d 
Margent  denote  a  Divifor^  a  Dividend 
and  a  QHotient^  to  wit,  3  the  Divifor-^iS  the  Divi- 
dendy^nd  6  the  Ouotient  ^  the  like  is  to  be  underftoocj 
of  other  numbers  fo  placed. 

Numbers  placed  after  the  manner  of  a /r^^Jww  de- 
note a  qnotient^  which  arifeth  from  dividing  the 

3  AT  5  A-  tf 

NHmtrmr  by  the  Denominator^^o         -is  equal  to 

3  AT  4 

the  QHotient^  which  arifeth  from  dividing  the  pro- 

dn^  of  the  cominud  multiflication  of  2^  5  and  6  by 
the  frodnEl  of  3  multiplied  by  4. 

Four  numbers  placed  as  you  fee  in   2,  4  ::  6.12 
the  Margent  are  Geometrical  froporti- 
onals^  viz..  As  2  is  to  4,  fo  is  6  to  1 2  :  or  if  2  give 
4,  then  6  will  give  12.    Sometimes  alfo  they  are 
placed  thus,  2  ....  4 ....  (5  ....  1 2. 

This  =  is  a  note  of  ecjuality  or  ecjuation  ;  fo  by  3 
+  41=5  +  2  is  fignifiefl  that  the  fum  of  3  and  4  is 
equal  to  the  fum  of  5  and  2  :  Alfo  7 — 3=9 — % 
fignifieth  that  the  difereme  between  7  and  3  is 
equal  to  the  difference  belween  9  and  5  j  that  is,  7 

lelTened 
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leflencd  by  3  leaves  the  fame  remainder ,as9leflened 
by5.  Alfo  4^-3=  12  implieth  that  the  froduEl  of 
the  multiplication  of  4  by  3  is  equal  to  12. 

>  Thisis  a  fign  of  ^Tw/Vify,  fignifying  that  the 
number  on  the  left  hand  of  fuch  fign  is  greater  than 
the  number  on  the  right  hand  thereof,  fo  5  >  3 
implieth  that  5  is  greater  than  3. 

<  This  is  a  fign  of  minority^  fignifying  that  the 
cumber  on  the  left  hand  of  fuch  fign  is  Icfs  than  the 
number  on  the  right  hand  thereof;  fo  3  <  5  impli- 
eth that  3  is  lefs  than  5. 

This  Character  V^or  Vq*  fignifiesthe  fquarc 
root  of  the  number  which  follows  it,  fo  V  1 44  im- 
plies the  fquare  root  of  144,  to  wit  12. 

Alfo  this  >/  c.  fignifies  the  cube  root  of  the  num- 
ber which  follows  it :  So  ^/  c.  1728  figuifics  the 
cube  root  of  1728,  which  cube  root  will  kc  found 
to  be  12. 

k  * 
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C  H  A  P.  1. 


Oj  Cofttra^iom  in  the  Rule  of  Three. 


Uch  as  are  well  versM  in  the  Parts 
of  jirithmetkk,  which  have  bcea 
fully  laid  open  in  the  precedent 
Book ,  and  are  mindful  of  the 
Notes  or  Symbols  before  ex- 
plained, will  find  no  difficulty 
in  the  2,  3,  4^  5>  and  10 
Chapters  of  this  jipferjdix  ^ 
wherein  divers  compendious  operations  no  lefs  de- 
lightful than  ufcful  arc  methodically  handled,  and 
the  reft  will  be  as  eafie  to  fuch  as  are  but  meanly 
acquainted  with  Geometrical  demon  fir  ati(^. 

11.  To  repeat  the  brief  ways  of  MHltnUcmoni^X, 
forth  in  the  1 0,1 1  ,and  1 2  Rnles  of  the  fifth  Chapter ^ 
or  thofe  of  Divifion^  in  the  11,1 5,  and  16  RhUs  of 

the 
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the  lixth  Chapter  aforegoing, would  be  a  fuperfluous 
work,  and  therefore  I  lhali  prefuppofe  the  Reader 
to  be  throughly  acquainted  with  them,as  alfowith 
competent  knowledge  in  the  operations  of  fractions 
both  vnlgar  and  deci/naU 

///.It  will  be  no  fmall  ad\)'antage  to  the  Pradical 
Arithmetician^  to  have  by  heart  not  only  the  com- 
mon Table  oiMHitiplication^ 
f  24  buttbisailfointhc.  M^rgent^ 

3  It'  36  to  the  end  that  wheti  a  num- 

4  48  ber  is  given  to  be  multiplied 

60  or  divided  'by  12,  (which 

j  72  happens  in  the  RednElion  of 
84  [hiJlwas  to  pence  and  the  con- 
p(f  verfe;  the  prodnU:  or  cjHotient 
pj  108  may  be  written  down  in  one 

line  only,as  in  the  Examples 
following. 


.5 

6 

7 


i>    +  12  = 


347^ 
12 


473^ 
12 


12;  41664  (  3472  12)56832(473$ 

/A^.When  a  whole  number  is  given  to  be  divided 
byaDivifor,  which  is  equal  to  the  produdl  ofth^ 
Multiplication  of  two  finglc  figures,  inftead  of  di- 
viding by  that  Divifor  you  may  firfl;  divide  by  one 
of  thofe  fiogle  figures,and  then  divide  the  quotient 
by  the  other, fo  will  the  laft  quotient  be  the  fame  as 
if  the  Divifion  had  been  finiflit  by  the  Divifor  firll 
given:  Thus  if  ^^{66  farthings  be  given  to  be  reduced 
to Jliimp^  becao-fe  8^  6=48^1  firft  divide  34<^6  by 

8, 


r 
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8,  fo  there  will  arife  43  3  for 
a  new  Dividendy  and  2  /^r-        8  )  3456 
thi77gs  remain  ;  then  I  divide  d. 
the  feid  433  by«6,  fo  there   6)  433  (72:.  2  | 
will  arife-72  J-,  or  72  j?;/7- 

;?e;7cr,  which  with  the  2  farthings  remaining 
otthe  firll  Divifon  make  in  all  72  i. :  i\d,  which 
is  the  very  cjHotiem^  when  3466  farthings  are  divi- 
ded by  48.  Note  that  you  are  to  referve  a  farthing 
for  evqry  unit  remaining  of  the  firll  Divifion  by  8, 
and  2  pence  for  every  unit  remaining  of  the  fc- 
cond  Divifion  by  6.  The  reafon  of  the  operatioa 
is  evident,  for  J  of 

In  like  manner,if  7136  pence  are  given  to  bere=- 
duccd  into  pounds,  becaufe  240  rf.=  i  /.alio  5  r  40! 
=r24o,thereforc  if  7 1 35  pence  be  firft  divided  by  6^ 
the  quotient  will  give  n  89  fix  pences,  and  2  pence 
remain  j  then  if  1 189  be  divided  by  40,  ( thsrt:  is  by 
\  4,  after  9  the  lafl:  place  of  the  Dividend  towards  the 
right  hand  is  cut  off)  the 
quotient  will  be  29  /.  and  <5)  7135 
there  will  remain  29  fix  /.    s.  d. 

penceSjOr  \^s.6d.  which  40)  1 1 (29 : 14  8 
together  with  the  2  pence 

remaining  of  the  firft:  Divifion,  ^nd  the  faid  29/. 
makes  in  all  29  /.  14  x. :  8  d.  which  is  the  fame 
with  the  quotient, when  7136  pence  are  divided  by 

240,for  ^of  i=r45- 

Again^fuppofe  3453  pence  arc  given  to  be  red-a- 
ced  into  fliillings,  lorafmuch  as  4  +  3=12,  1  firll 
divide  3463  by  4,  fo  there  will  arife  855  for  a  nevr 
Dividend  and  3  pence  remain  :  Thenl  divide  the 
faid  865  by  ?,lb  there  will  arife  28S  f  or  288 

4  ^ 
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4^.    which  with  the  3 
4)  34^3  pence   before  remaining 

/.    d    make  288 7     which  is 
3)  855  C  288    7    rhe  fame  ^ith   the  quo- 

tient,  when  34^3  peace 
are  divided  by  1 2,  for  \  of  ^=tt- 

In  the  Rule  of  Three  as  well  dircft  asinverfe, 
when  the  Divifor  with  either  of  the  other  two  gi- 
ven numbers  may  be  feverally  divided  by  fome 
common  mcafure,  without  leaving  any  remainder^ 
the  quotients  maybe  taken  for  new  terms,and  pro- 
ceeding in  like  manner  as  often  as  is  poflible^  the 
operation  according  to  the  tenth  Rule  of  the  eighth 
Chapter,  or  the  fecond  Rule  of  the  ninth  Chapter, 
will  be  much  contrafted  :  So  if  it  be  demanded  what 
52  yards  of  Cloth  will  cofl:  at  the  rate  of  21  /.for  14 
yards;  the /^w/iper  will  be  found  78  pounds,  in 
manner  following. 

14 ,  21  ...  52 

2*»a  3***5'^ 

I  ..•    3  ...  26     (  78 

In  the  firfl:  rank  you  may  obferve,that  the  Divi- 
for 14  and  the  fecond  term  2 being  feverally  divi- 
ded by  their  common  meafare  7,  the  three  new 
terms  (in  the  fecond  rank)  will  be  2,3,52.  Again  in 
the  fecond  rank  the  Divifor  2  and  the  third  term 
52  being  feverally  divided  by  their  common  mea- 
fur€  2,  the  three  new  termsf  in  the  third' rank  J  will 
be  I,  3, 26.  Laftly,working  with  thefe  according 
to  the  Rnle  of  Three  dire^l^thc  j4nfwer  to  the  quefti- 
on  (or  fourth  terra)  will  be  found  to  be  78. 

notber 
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Atjot her  E^amfle 21  liien  will  fiflifli  a  work  in 
Iff  days,  what  tiaje  muft  be  allowed  to  12  men 
for  the  finifhing  of  fuch  a  work?  Arjfmr 1% 
days. 

men     days  men 
2 1  •  •  •  1 6*  •  •  •  1 2 
7  .  •  •  4 

In  the  firft  rank  you  may  obfetvc,  that  the  Divi- 
Tor  1 2  (for  the  Rule  is  inverfe)and  the  firft  terra  2 1 
being  feverally  divided  by  their  common  meafure  3, 
the  three  new  terms  fin  the  fecond  rank)wili  be  7^ 
15,  4.  Agaih,  in  the  fecond  rank,  the  Divifbr  4^ 
and  the  fecond  term  16,  being  feverally  divided  by 
their  common  meafure  4,  the  three  new  terms  in 
the  third  rank  will  be  7,  4,  u  Laftly,  working 
with  thefeas  the  Rule  of  three  Inverfe  requires,the 
Ajfwer  to  the  queftion  (or  fourth  term)  will  be 
found  28. 

FL  In  the  Rule  af  three,as  well  dired  as  inverfe^ 
when  the  DiVifor  and  either  of  the  other  two 
terms  are  fraflions  having  a  common  denomi- 
nator, the  faid  denominators  may  be  reje(^ed^ 
and  their  numerators  retained  as  new  terms  So 
if  ic  be  demanded  what  is  the  value  of  l  of  an 
£//,  when  |  of  an  EH  are  worth  66  pence,  the  jin- 
fwer  will  be  found  1 54  pence^  and  xlic  work  will 
ftand  as  you  fee. 

i  66  i 
3  .  .  65  . .  7 

I  •  ,  22       7  (154 

U  jinother 
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jimher  Exdimple.  If  3  ^yarJs  of  Scarlet  cloth 
coft  8  /.  1 5  ^.  what  is  the  price  of  oni yard  at  that 
rate ?  Anfwtr  2L6  s,  S  d.  ^ 

15. ..35 — I 

3»**  7***  ^''^^  2t y l» 

VJL  In  the  Rule  of  three  as  well  direft  as  inverfe 
when  the  Divifor  only  is  a  fradtion,  either  of  the 
other  two  terms  may  be.  reduced  to  a  fraction  of  the 
fame  penominator,  and  then  the  Denominatorsn 
may  be  reje^fted,  as  before  in  the  fixth  Rule,  alfo; 
when  pne  of  the  three  giv§n  terms  is  a  fraftion,and 
is  not  the  Divifor,  theJDivifor  may  be  reduced  to 
a  fraction  of  the  fame  denominator  with  thefra- 
ifliioa iirft  given,  and  tten  the  common  Denomina- 
tors f»^y.  b^  likewife  cancelled. 

An  Example  of  the  firitCafe  may,  be  this,  if  i  of 
a  yard  Qoft  14  s.  what  is  theprice.of  i  j'4r^M;^/iper 

yard       (IjilL  yard. 

1     -  •  •      I4     •  •  •  T 

7  . . .    14  • .  .  8  . ,  r  i6 fl}iIL 

An  Ej^ample  of  the  fewnd  Cafe  i  if  of  ftufF  which 
15^  of  a  yard  in  breadth,  7  yards  in  length  will 
make  a  Garment  ^  iiow  much  of  that  fluff  which  is 
one  yard  in  breadth  will  be  fuflScient  for  the  fame 
purpofe?  ^fjfwn  5  \yaf.du 


EhIcs 
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Rules  of  3  Inverfe.^l  ...  7  . . .  ;J 

C  3  • . .  7  •  •  •  4  ( •  •  ^  or  5  ? 


CHAP.  II. 

J  t?/  PraSice  hy  Aliquot  p.irts: 

/.AN  Jlio^Hot  fart  takes  its  name  from  the  Z^- 
JLjL  tine  word  aliquotiesy  for  (accprding  to  £«- 
cfc^^  an  aliquot  fart  is  of  a  greater  number  fuch  a 
part,  which  being  taken  (aliquoties  or  jcertain  times 
doth  precifely  conftitute  that  greater  number^fo  3  is 
an  Aliquot  fart  of  i2,for  3  taken  four  times  dothex- 
aftly  make  1 2,  without  any  cxcefs  or  defe£l:^in  like 
manner  4  is  an  aliquot  fart  of  20,  becaufe  4  takon  5 
times  doth  precifely  make  20  ^  but  7. is  not  an  ^/i- 
cjuot  fart  of  20,  for  7  taken  twice  doth  want  of  20^ 
and  being  taken  thrice  doth  exceefl  20  ^  this  kind 
of  fart  lall  mentioned  isT)y  called  fars  alt- 
fiaf7tayO{  which  there  wjll  be  no  life  in  this  place. 

//-  When  the 0/  Three  dire^  hath  i  or  an 
Integer  (or  the  firfl;  time,  it  is  commonly  called  a 
Rule  of  FraElice^  .either  from  the  great  ufc  and  pra*. 
ftice  thereof  in  common  affairs,  or  elfe  for  that 
quellionsof  this  nature^may  be  refolvedby  opera- 
tions more  fpecdy  and  pradlical  than  thofeofthc 
Rule,  qfj'hrce. 
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II J.  The  choiceft  of  thefe  Rules  of  Fraaice  may 
be  reduced  to  5  Cafes,  vi'L. 

r  I .  of  [InllifJ^s  under  20. 
When  the  frice\l.  Offqunds  and  ^nllings. 

I  or  an  /»-S3.  Of  fence- under  1 2. 
teger  conffls^  J^.  Of JljilUngs  and  fence. 

5-  Of  founds  ^^nllings^  fence  ^ 
with  farts  of  a  fen). 

All  which  cafes  with  others  of  the  like  nature  are 
handled  in  their  order. 

/r.  Any  even  number  of  {hillings  is  either  ti  of 
a  pound  (that  is  2  flnlitngs,)  or  elfe  is  compofed  of 
T.-'.  (to  wit  2  s.)  uken  certain  times  :  So  S*/.'  is 
compofed  of  ~7.  (or  2  fhillings')  taken  four  times, 
in  like  manner  18  is  compofed  of  ^i/.  taken  nine 
times. 

K  When  the  price  of  i,  or  an  integer  of  what 
name  foevcr,  is  2  (hillings,  the  price  of  as  many  In- 
tegers as  one  will  of  that  name  is  difcoverablc  at 
firft  fight,  to  wit  by  acco>mting  the  double  of  the 
figure  which  Hands  in  the  firft  place  (towards  the 
right  hand)  of  the  faid  .number  of  Integers,  as 
Ihillings^and  the  tell  of  the  faid  number  as  pounds : 

fo  345  yards  at  two  (hillings 
yard    JJjill.    yards  the  yard  will  coft  34  /.  10  /. 

I  .  .  2  . .  34$  for  the  double  of  5  is  10, 

 ^-.^  which  I  write  down  apart  as 

jinfrveri^l.  10  s.    (hillings,  then  efteeming  the 

remaining  figures  towards  the 
left  hand,  to  wit  34,  as  an  entire  number  of 
pounds,  xb^  jinfrver  will  be  34  /.  10./.  This  con- 
traction \^  noihing  elfe ,  but  dividing  the  -num- 

•  -  ber 
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bcr  of  Integers,  whofe  price  is  required  by  lo^ 
More  exa/nples  hereot  are  thefe  \ 

oz..  flnL  oz. 
I  ...  2  ...  2057 


Anfxv.  205  .  ,  14 


yard,       floiU.  yards 
I  •  •  •   2  ...  120 


/.  J. 

VI.  When  the  given  price  of  i  or  an  Integer 
is  any  even  number  of  Ihillings  greater  than  two 
ftiilllngs,  multiply  the  number  of  Integers,  whofe 
price  is  required,  by  half  the  given  number  of 
/hillings,  with  this  caution,  that  the  double  of  the 
figure  which  arifeth  in  the  firft  place  of  the  pro- 
dud  be  written  apart  as  (hillings,  and  the  reft  of 
the  produft  as  pounds  :  So  if  it  be  demanded  what 
218  yards  at  8  (hillings  the  yard  will  amount  unto, 
the  Anpxtr  will  be  found 
87  /.  4  s.  for  I  multiply  s.  y. 

2    by  4  ("which  is  half  8       i       8  .  .  21& 
the  given  number  of  (hiU  4 

lings)  fay ing,4  times  8  is  

32,  here  the  double  of  2  87  :  4 

(  to  wit,  of  that  figure 

which  is  to  po(refs  the  firft  place  in  the  produdl) 
is  4,  which  I  fet  apart  as  (hillings,  keeping  3  in 
mind  for  the  three  tens,  again  4  times  i  is4,whi(h 

U  3  wiih 
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with  3  in  mind  makes  7  \  laftly,  4  times  2  makes  8, 
fo  I  conclude  that  the  Anfwer  to  the  qiieftion  is 
87  /.  4  s.  The  reafon  of  this  contradion  is  evident 
from  the  fourth  and  fifth  Rules  aforegoing.  More 
examples  of  this  Role  are  thefe  following. 


yard         s,  yards 
I    •  •  •  1 4  •  •  •  43^ 

/,  s. 

j^nfxp.  305  .  •  4 


yard        s.  yards 
I  ...  18  ...  230 


j4r7fw.  207  ..  O  ^  • 

FII.  Any  odd  number  of  fliillings  is  either  com- 
pos'd  of  I.  (ox  2  s.)  and  of  'i\  /.for  i  s.)ov  elfc 
it  is  composM  of  y>  L  (or  2  s.)  taken  certain  times, 
and  of  ^5  /.  for  i  So  3  j.  is  composed  of  2 
and  I  Alfo  7  /.  is  composM  of  2  taken  three 
times  and  of  i  s.  Likewife  13  is  compos  d  of  2  s. 
taken  fix  times  and  of  i  s. 

VII L  When  the  given  price  of  i  or  an  Inte- 
ger is  an  odd  number  of  iliillings,  work  for  the 
greateft  even  number  of  fliillings  contained  in 
that  odd  'number,  according  to  the  fifth  or  fixth 
Rule  aforegoing  ^  then  for  the  odd  (hilling  remain* 
ingi  take  -^^  of  the  number  of  Integers,  whoft 
price  is  required  fby  the  r6th  Rule  of  the  fixth 
Chapter  of  the  preceeding  Book.)  Thefe  two  re-^ 
fults  added  together  give  the  Anfwer  ta  the 

queftiQn  ; 
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queftion  :  So  if  it  be  demanded  what  2344  ounces 
at  1 3  J.  the  ounce  will  coft ,  the  anfwer  will  be 
found  1523/.  12/.  For  if  (according  to  the  lixih 
Rule  of  this  Chapter) 

I  multiply  2344  by  ^>  i^^'^'- 
(to  wit,   by  half  the     i  .  •  13  . .  2344 
remainder,  when  one  6 
is  abated  from  13  the 


given  number  of  Ihil-  /. 

lings)  there  will  arife  *        1406  . .  8 

1405  /.  8.  s.  Then  ta-  1 17  . .  4 

king    of  2344,  there  •  ■ — 

will  arife  117/.  4/.  /.  ^. 

which  being  added  to  Anjvc^.    ^523  •  • 

the  former  produft 

gives  1 523  /.  1 2  /.  for  the  anfmr  to  the  queftion . 

Note^  When  5  fhillings  is  the  given  price  of  r 
or  an  Integer,  the  briefeft  way  will  be  to  take  ^  of 
the  number  of  Integers,  whofe  value  is  required, 
for  fuch  quotient  will  give  the  pounds  and  fhil- 
lings^  which anfwer  the  queftion:  ^2347  ounces 
at  5  s.  the  ounce  amount  unto  586  /.  15/.  for  ^ 
of  2347  is  38^^  \  or  586  /.  1 5  5.  But  when  the  given 
price  of  i  is  any  other  odd  number  of  fhillings, 
this  eighth  Rule  will  be  as  compendious  as  any  other 
whatfocver. 

More  examples  of  this  Rule  are  thefe  following. 

yard     ^iU.     yards  • 
19  •  .  •  739# 


•  •  • 


66$  . ..  2 
35  .  . .  I9 


jlrtfof.      702  ...  I 

U  4  yard 
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y*rd     JIM.  yar4s 
I  .  ..  17  ... 


/.  s, 
2j6 ...  o 
17...  5 

IX.  \yhen  the  given  price  of  .1  or  an  Integer 
confifts  of  pounds  and  (hillings,  firfl:  multiply  the 
number  of  Integers  whofc  price  is  required,by  the 
number  of  pounds  in  the  faid  given  price,  and 
fubfcribe  the  produft  as  pounds  ;  then  proceed 
with  the /hillings  in  the  faid  given  price,according 
to  the  fixth  or  eighth  flule  of  this  Chapter,  and  ha- 
ving fubfcribed  that  which  arifcth  under  the  afore- 
faid  produft  of  pounds,  add  them  all  together 
for  the  anfwer  of  the  queftidn :  So  if  it  be  demand- 
ed what  328  hundred  weight  will  amount  unto  at 
2  /.  17  J.  per.  C.  (or  one  hundred  weight)  the  an* 
fwer  will  be  found  to  be  934.  /.  16  s.  as  by  the  ope^ 
ration  is  evident. 

C.       I.       s.  C. 
I  •  . .  2   ;    17  ...  328 


656^. .  o 

2(52 .  .  8 

16..  8 


More 


^  ■  ■ 

Chap.  n.       h  ^I'^i^^*  P^^^t 

More  £Ar4iwp/ei  to  illuftratc  this  RhU  arc  thcfe 
following :  '  a 


c. 

I.       s.  C. 

, .  7  :  12  . . . 504 

1 
f  • 

3528. , 

• 

8 

Anfw.     3830  . . 

8 

c 

/.       s.  C, 

,  .  5  : '7 .  . .  129 

/. 

/, 

64^  .. 
38  . . 
6  . . 

9 

• 

• 

3 

X  Any  number  of  pence  under  12  is  either  an 
Aliquot  part  of  a  (hilling,  or  elfe  compos  d  of  A- 
liquot  parts  thereof ;  fo  3  pence  is  an  Aliquot  part, 
to  wit,i  of  a  fliilling.  LiKewifc  4  is  7  of  1 2  more- 
over 5  pence  are 'composM' of  2  Aliquot  parts,  to 
wit»  of  3  pence,  which  is  i  of  a  fliilling,  and  of  2 
pence  which  is  7  of  a  fliilling  Vail  which  will  readi^ 
iy  appear  by  the  following  Table. 
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Fence. 

jilicfuot  pftrf  f  of  a  Shilling. 

I 

It 

^KortofO 

¥ 

2 

4 

i 

s 

4 

> 

5 

6 
7 

o 
o 

4  * 

1 
a 

4  ^  > 

1  +  X 

X  +  X 
^  4 

X  I.  X 

i  4-  i  +  i 

)       5  4 

9 

10 
I  T 

3r/.  When  the  given  price  of  i  or  an  Integer  is 
on  Aliquot  part  of  a  (hilling,  divide  the  num- 
ber of  Integers  whofe  value  is  required  by  the  deno- 
minator of  fuch  aliquot  part ;  fo  will  the  quotient 
be  the  number  of  (hillings  which  anfwer  the 
queftion,  which  number  of  fhillings(when  there  is 
bccafion)  may  be  reduced  to  pounds  by  the  brief 
way  of  dividing  by  20  :  So  if  it  be  required  to 
know  what  2686  ounces  at  4  pence  the  ounce  will 


amount 
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imount  unto  the  anfwcr  will  be  found  44  /.  15  /• 
4  d.  for  fince  4  ^.  is  an  aliquot  parr,  to  wit,  \o{z 
Ihilling,  I  divide  268(5  by  will  the  quotient  be 
895  \s,  or  895/.  4  vrtiich  fliillings  being  divided 
by  20^  give  44  /.  15  J.  4  ^.for  the  anfwer  to  the 
queftion,  as  you  fee  by  the  following  operation. 


d.  oz.. 


1    .   .  .  4  •  •  •  •  258(^ 


20  J   89  I  5    .  .  4 

jijifw,         44  .  .  15  .  .  4 
More  Examples  of  this  Rule  are  thcfe  following. 

yard       d.  yards. 
I  ...  5  ...  759 


s  d. 

20^  37I  9  .  .  6 
Anfw.       18  .  .  19  . .  5 


yard      d.  yards 
I  ,  •  .  I  . .  .  204 


AnfvP.      17  fillings. 

X/7.When  the  given  price  of  an  Integer  is  com-  • 
pos'd  of  aliquot  parts  of  a  fliilling,  divide  the  num- 
ber of  Integers,  whofe  price  is  required,by  the  fe- 
veral  denominators  of  the  aliquot  parts  contained 
}n  the  given  number  of  pence,  then  add  the  quoti- 
ents 
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cnts  together,  and  the  fum  lhall  be'  the  number  of 
IhiUmgs  which  anfwer  thequeftion  ;  So  if  it  be  de- 
manded what  2347  yards  ot  linen  cloth  will  coft 
at  9  pence  the  yard,  the  anfwer  will  be  found  88  /. 
o  /.  3  d.  For  fince  9  d.  is  compos  d  of  5  d.  and  3  d. 
to  wit,  Qf  aliquot  parts  \  and  ^  of  a  /hilling,  I 
firft  divide  2347  by  2  (the  denominator  of  the  ali- 
quot part  i  )  fo  there 
yArd.  d.  yards.  arifeth  1 173  i,  or  1 173 
I . . . .  9  • . .  2347        s.  6  d.  Again,dividing 

 the  faid  2347  by  4  (the 

s.      d,  dwominator  of  the  o- 
1173:  6   ther  aliquot  part)  there 
586  :  9   will  arife  586  ^,  or  586 
'  ■  9  d.  which  two  quo- 

20)  i75|o  :  3   tients  being  added  toge- 
/.    /.  d.   ther  give  1750/.  3  d. 
An[vD. 88  :p:  3    or  88  /.  o  j.  3  d.  which 

is  the  anfwer  of  the 
qneftion.  More  Examples  to  illuftrate  this  Rule 
are  thefe* 

y^Yd      d.  yards 

I     e   •  .    8    •  •  •  7^^^ 


d. 

260 ...  8 
260.. .  8 


20)  52I I    •  4 

/.     s.  d. 
jipfxp.     25i .  I  .  .  4 
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I  ...  1 1  .  •  ♦  540 

1 80 
180 


135 

20  )  49  I  5  /•  ^. 
j^rffw.      24,  •  .  15:0 


XIIL  When  the  given  price  of  an  Integer  con- 
fifts  of  fliillingsand  pence^hrft  multiply  the  number 
of  Integers  whofe  value  is  required  by  the  faid  gi- 
ven number  of  fliillings>  and  fnbfcribc  thcprodud 
as  fhillings^  then  divide  the  faid  number  of  Intt- 
gers  by  the  feveral  denominators  which  are  corrc- 
fpondent  to  the  aliquot  parts  contained  in  the  gi- 
ven number  of  pence^and  fubfcribe  the  quotient  or 
qpotients  underneath  the  aforefaid  produdl  of  Ihil- 
lings,  all  which  being  added  together  give  the 
number  of  Ihillines  which  anfwers  the  qiieftion  :  Sa 
if  it  be  demafidea  what  347  yards  of  cloth  will 
coft  at  the  rate  of 

7  J.  10^.  the  yard  ,     yard     s.     d.  yards 

the  anfwer  will  be       i  . .  7  :  10..  347 
found  135/-  iSs.z  d. 


for  firft  347  being  s.  d. 

multiplied  by  7  (the  7  x  347  =      2429  : 

given    number    of  2  Ji^'jC.*  173: 

/hillings  )  produceth  3  )  347^ . .        115;:  8 

2429  /hillings,  then  — 

dividing   347  by  2  20)  271!  8  :  2 

and  3  feverally,  (>e-^  I.    s.  d. 

caufe- 10  d.  is.' com-  -^^/tp.  135 :  i8.-2 

pos'd 
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anfwer  to  the  queftion  in  pounds  and  known  parts 
of  a  ppund.  Thus  if  it  be  demanded  what  767  yards 
will  coft  at  the  rate  of  3  d.  (he  yard^  the  anfwer 
will  be  found  255  /.  13  /.  4^.  For  fince  6  i.8  d.h  an 
aliquot  part,  towit^| 

of  a  pound ,   I  divjid?  j.     /.     4...  ^ 

757  by  3,fo  there ari-  :  8, >  7(^7  

feth  in  the  quotient;  /./ .   s.  J. 

255  It  or 255 /.;  13  J.    3;  767  (:i55  ..  13  :  4 
:  4  ^.  which  is  the  an- 
fwer of  the  question.  Npte  that  the  Aliquot  farts  of 
a  pound  convenieftt  for  ^his  Rdle^are  thefe  expreft 
in  the  following  Table.  ] . 


jh.  d. 

-  Aii^Mt  farts     <»  found. 

6  .  .  8 

3  ••..4 
2  .  .6 

I  . .  8 

I  . .  4 

.1  ••  3 

€ 

1'  .      ..                                                                            •  ^ 

If 

X 

1 

i<                     1  :  : 

jrr.When  the  givm  price  of  i  or  an  Integer  con- 
fifls  of  pounds,  fliilUpgs  and  ^Q^c%  reduce  the  faid 
pounds  and  (hillings  all  into  fhillWgs ,  then  pro- 
ceed according  tq  the  1  aRnl^  of  this  Chapter  :  So 
517  Cat  3/..- 17/.  5^.ji^:rC.wiUbe  found  to  amount 
unto  2001  l.^s.^d.  for  having  reduced  17  -^-ii^* 
to  77    I  multiply  S^7  t>y  77j  and  write  down  the 

particular 


1 
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particular  producls ;  then  for  the  ^  pence  which  is 
cocipos'd  of  the  aliquot  parts  ^and  ;|  of  a  fhilling,! 
tal:  \  and  i  of  517,  and  fiibfcrib'e  the  quotients  or- 
dc:fly  underneath  the  aforefaid  prod ufts:Laftly, ad- 
ding all  together  the  fura  is  40024.  j,^  d.ot  2001  L 
^s.  ^d.  for  the  anfvVer  of  the  queftion. 

C7*       /•    s»       d.  Cm 

I        3  :  17  :   5  . .  517 

4)  517  (  . .     119:  3  rf. 

5)  5T7  C  . .     85  :  z 


26^400214:5 
/.         /.  d. 
2001  :   4  :  5 

More  Exsmftes  of  this       are  thefe  following. 

C      I.    s.   iL  C. 
t  ...  5  :  13:8. . .  108 


C  324 

III  X  ic8=<^  ic8. 

008.. 
3J  108  (..  3<J 

20)  1227  I  5 
/.  d. 
Arjfw.  513:1^:0 

•  / 


Chap*  n. 


ly  Aliqurt  parts^ 


C,  /.  /.  d*  Cm 

I  ...  2  ;   lo  :  6  . . . 84 


50  ,v  84—4200 

4^ 


/.      /.  d. 

2c)  424I2  (212  :  2  ;  o 

C .      I,      s.     d.  C, 
I  .  .  *i  :   12  :  4^. .  .  3c6 


J.  d. 

3)   3C^5(  . .   I  102 
48)  306(  ..15:41 

20)  99o\o:  4  i 
yfo/ir.     45^5  :  o   :  4  t 

Note,  when  the  given  price  of  an  Integer  con- 
fifts  of  certain  pence  together  with  r  <^.or  \d.  it  will 
be  convenient  to  take  due  aliquot  parts  o[  the  num- 
ber of  Integers  propounded  for  all  the  given  price 
of  an  Integer  except  i  d,  and  the  faid  \  d.  cy  ^  d. 
then  for  that  peny,  and  ^  d,  take  f  of  the  faid  In- 
tegers propounded,  and  if  there  be  yet  a  farthing, 
take  i  of  the  faid  '  ch  arifeth  by  taking 

r ;  both  which  quotients  give  the  value  in  fliillings 
correfpondent  to  i  ^  d.  this  will  be  evident  by  the 
following  ExamfUs. 

X  yard 
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yard       d.  yards 
1  ...  8^-  . . .  ^26 


3)  326(. 

4)  3  2<J(- 
8)  32d(. 


108 

8£ 

40 

6 

o 


d. 

8 
6 

P 
8 

I  L 


20)  23  I7  ..  8  ; 

/.        s.  d. 

Anfvo.  11:  17:8; 


/.  d. 
I  . .  .  3  :  (J  Y  •  •  •  720 


Jppevdix. 


^ 


s. 

3  X  720—  j  2I(JO 

4  )  72o(..  180 
6  )  72of..  120 
8  )  72o(..  i  90 

 —  /.        s.  d, 

20)  255  |o(i27  :   10  :  0 

Xf^L  When  the  price  of  an  Integer  is  given, 
and  the  price  of  many  Integers  of  the  fame  name 
toget^ier  with  ^  or  '  or  ^  of  an  Integer  is  requi- 
red, the  value  of  thofe  Integers  may  be  firft  found 
by  fome  of  the  precedent  Rules,  and  then  for  the 
price  of ;  of  an  Integer,  take*!'  of  the  given  price 


AHquot  parts. 


3?I 


of  an  Integer  ^  likewife  for  of  an  Integer,  take 
4  of  the  faid  given  price^  alfo  for;  of  an  Integer 
take  the  compofed  of  t  and  ^  of  ibc  T^d  given 
price  :  So  if  it  be  demanded  w  hat  34  C.  3  qn.  (to 
wit,  34  hundred  weight,  and  |  of  an  hundred 
weight)  of  Sugar  will  coft:at4/.  3  d.  per  C. 
the  Jlnfwer  Nvill  be  found  i6j  I.  ^  s.  84^.  as  by  the 
fubfequcnt  operation  is  manifeft. 

i  .  .  .  4    :    i5  :  3  .  .  .  34  :  3. 


An  example  of  Averdnpois  gto^tcv  vvii^^ut,  tvuvie 
the  quantity  whofc  price  is  fought  confifbs  of  en- 
tire hundred  v» eights,  quarters  of  an  hundred,  and 
of  fome  number  of  pounds,  which  is  not  an  aliquoc 
l^ovt  of  28  or  \  C. 


s 


4  )  34r 


8 ...  6 

48.  i\ 
24  . . .  oi 


20)  33+1 4  •  •  •  84 
/.  d. 
jinfw.      16'].  . .  4  .  .  8^ 
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C.  I. 


^5'  7i 


2i8;  3 


lb. 
24 


1 15  a:  218 


2)218  (  . 
8)2t8  (. 
5^  of  27  s.^d.  . 

^  r 

The  qmtieutsl  ,^/^; 
AYifrngfor  *^ 


1090 
218 
Z18 
109" 

27 

4 

57 
28 

14 

7 
3. 


3 

10 

5 

2 

I 


far. 
o 


I  /2o)  2532I2  13  :  2 

/.      /.  d. 
Ayifvo.  1266  :  2  :  3i  + 

The  exampre  laft  mentioned  being  (of  thofe  que- 
ftions  which  ordinarily  hajppen  in  trade)  one  of 
the  hardeftto  be  refolved  by  the  i^/^fe  Sf/'r^^Jice,  I 
ftall  touch  upon  the  aforegoing  operation^  where 
you  may  obferve  the  price  of  218  C.  3  tp  be 
found  after  the  manner  of  former  Examples  ^  •  then 
for  14/i^.prt  of  the  24  lb, in  the  queftion,  I  take  \ 
of  the  price  of  ^  C.  LiKewife  for  7  lb.  1  take  half  the 
price  of  1 4  lb.  and  fo  there  yet  remains  3  lb.  whofe 
price  is  found  by  taking  |  of  the  price  of  7  lb.  viz.. 
the  price  of  7  /^'.beirlg  very  near  7  ^.2  ^  ^.or  86  t  d. 
1  multiply  86Tby  3,  and  divide  the  quotient  by7. 
fo  there  arifeth  37  d.  or  3  j.  i  d.  very  near  j  laftly, 
all  being  added  together,  the  fum  is  fotffid  to 

be 
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be  very  near  25322  s  3    d.  or  1266 L  2    .3  f  ^. 

iVb/6>,  Th^t  a  quarter  of  a  tartliing  (or  of  a  pe- 
ny)  is  the  fniallefl:  money  expreft  in  the  example, 
and  where  any  thing  arifedi  lefs  than  a  qoarcer  of 
a  farthing  it  is  omitted,  but  it  i?  fuppoled  to  fol- 
low this  note +,  for  which  furplufages  fome  re- 
fpeft  ought  to  be  had  in  adding  all  together  :  Now 
albeit,  in  refolving  queftions  after  this  pradtical 
manner  there  will  be  Ibme  error,  yet  the  lofs  for 
the  moft  part  will  be  kfs  than  a  farthing,  which 
is  inconfiderable. 

Xni  When  the  price  of  i  or  an  integer  confifts 
of  divers  denominations,  as  pounds ,  fhillings, 
pence  ;  and  the  price  of  a  certain  number  of  Inte- 
gers, which  exceeds  not  a  fingle  figure,is  required, 
work  as  in  the  following  Example  .•  viz:..  If  it  be  re- 
quired to  find  what  8  C.  mufl:  coft  at  3  /.  1 3  i.7  \  d. 
fer.  C.  it  is  evident  that  8  C.  mull  coft  8  times  3  /. 

C    /•    /.    d.  C 
I  ...3  :  13  8 

8 


/infw.  29 :  9:0 

1 3  S.J  \d.  therefore  I  multiply  i  by  8,faying^8  half 
pence  make  4  penc^,  which  I  referve  in  mind ;  a- 
gain,  8  times  7  pence  make  4  8  ^.  (to  wit,  8  fix 
pences  make  4  x.  and  there  are  8  pence  befidcs )  to 
which  adding  4  pence  in  mind,  there  will  arife  %s. 
which  1  referve  in  mind,  and  fubfcribe  a  cypher 
under  the  place  of  pence  i  again,  I  fay  8  times  13 
(hillings  make  5  /.  4  s.  (to  wir,  8  Angels  make  4  /. 
and  8  times  3  ^.  niake  1  /.  4  j,)  ^to  which  adding  5  /. 


3^4  iJ^/^i"  of  prfifl/ce  AfpenJ/x. 

in  mind,  the  fum  will  be  5  /.  9  wherefore  1  fub- 
fcribe  9  x(the  excefs  above  the  pounds)  underthe 
lhillings>and  keep  5  /.  in  mind  ^  laftlyj  fay  8  times 
3  pounds  make  24  pounds,which  with  5  pounds  ia 
mind  make  29  pounds  j  fo  that  the  total  product  or 
anfwer  of  the  queftion  is  found  to  be  29  /.  9  /. 
MoreLxamplesof  this  kind  are  thefe. 

C.       /.       s.       J,  C» 
i  .  .  17  :  15  :  54     .  7 

ylr7fw.  124  ;  8  :  G  J 


C.        /.        J".        r/.  C, 

I  ...  1 8  :  1 2  :  6^  ...  8 


Jftfw.    149  :  CO  :  6 

XniL  When  the  price  of  1  /^.weight  is  known., 
and  the  price  or  value  of  r  C.(to  wit  1 1  ilb.)  is  re- 
quired, the  anfiver  may  fometimes  be  given  more 
Ipeedily  than  by  any  of  the  former  Rules,  by  this 
Rule  which  follows,  vU.  Find  the'number  of  far- 
things contained  in  the  given  price  of  i  Ih.  weight, 
then  take  twice  that  number  of  (hillings,  and  once 
that  number  of  groats,  and  having  added  them  to- 
gether the  fum  will  give  the  value  of  i  C.  to  wit 
III  Ih.  weight :  So  if  it  be  demanded  what  i  C.  or 
nz  ib.  weight  of  Checfe  will  coft  at  the  rate  of  3  ^ 
pence  the  poui:  !  weight,  the  anfvver  will  be  i  L 

JOS.  ^ 

Fof 
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For  according  to  the  faid  Rule,  the  numberof  far- 
things contained  in  3.  \  d.  (the 
price  of  i  pound  weight  is  13,  # 
therefore  the  double  of  1 3  fhil-   A       s,  d. 
lings  is  . .  1:6:0 
13  Groats  make  .  •  0:4:4 

Therefore  the  fum  (which  is       p  —  

thepriceofi  Cor  112/^.  :   lo*  :  4 

weij^ht)  is .  . .  j 
The  reafon  of  this  Rule  is  evident  ,  for  if  I  Ih. 
weight  coft  1 3  farthings,  then  1 12  lb.  mult  neccfla- 
rily  co[l  1 12  times  13  farthings  ,  or  f  which  is  the 
fa'me)  13  times  112  farthings  ^  but  13  times  1 12 
r  /things  are  equal  to  twice  thirteen  fliillings  toge- 
ther with  once  thirteen  groats,  becaufe  *i  12  far- 
things are  compofcd  of  twice  48  farthings(or  two 
ftuUingsj  and  of  16  farthings  (  or  one  groat  J 
wherefore  the  truth  of  the  faid  Rule  is  evident. 

u4mther  Examffle^vfhm  Sugar  is  at  5i^.thepound 
weight,  what  is  the  value  of  i  C.(or  1  i2/^.weight?J 
Jnjw,i  /.  1 1  J.  4  ^.For  in  5  i  ^arc 
contained  iifdrthings^  therefore   /.  .^ 
the  double  of  22  pn7lw^s  is  . .         2:4:  o 
22  Groats  make .  .  o   :       •  4 

V.-'hich  added  together  give  O  

the  price  of  i  Cor  1 1 2  Ib.io        V>2    :   1 1  4 

XJX.  When  the  gain  of  (or  allowance  for  j  100 
Integers  conlifi:  of  fome  number  of 
pounds  not  exceeding  TO,thegain  of  J'^^f  "^^^^^^^^ 
as  many  like  Integers  and  known   fmi^^g  interc.t 
parts  of  an  Integer  as  one  will,  may    and  f\i!hrs 
be  found  very  briefly  by  the  follow-  hwAn::s. 
ing  methodj  vr^.  If  100 /.  gain  3/.  what. is  the 

X  4  .         .  g'Ua 
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gain  of  24^  /.  18  s,  1  o  Jrjfwer  7  /.  8  j.  i  fii 
Firft,  f  multiply  246/.  18^.  lod,  by  3(the  fecond 
term)  aft^  the  manner  delivered  in  the  17  Rule  of 
this  Chapter^and  write  down  the  produdt  which  is 
740  l.\6s.6d.  Then  I  divide  the  faid  produdt  by 
100  (the  firfl:  term  in  this  Rule  of  Three)  in  this 
manner,  viz,,  I  divide  740  pounds  by  loo^which  is 
performed  by  cutting  off  towards  the  right  hand 

/.     /.     /.      s,  d. 
ICO  ..  5  . .  246  :  18  :  10 

3 


7 


40  :  16:0^ 

20 


/8 


16 
12 


the  two  lafl:  places  of  740,  fo  the  quotient  gives  7 
poands,and  there  will  be  a  remainder  of  40  pounds, 
which  40  poLuids  I  reduce  into  lhilIi^ngs,fo  there  will 
arife  Sooj.  to  which  adding  the  16  s.  which  ftand 
in  the  place  of  fhillings,the  fura  will  be  8.i6(hiilings^ 
thefe  are  alfo  to  be  divided  by  100  (by  cutting  off 
two  places  as  before,)  fo  the  quotient  will  give  8 
ftillings,  and  there  will  remain  16  Ihillings,  which 
being  reduced  to  pence,  and  unto  them  6  pence  be- 
ing added  (to  wit  the  6  pence  which  ftands  in  the 
place  of  pence)  there  will  arife  198  pence:^  thefe  al- 
fo are  to  be  divided  by  icq  (by  cutting  off  two  pla- 
ces to  the  right  hand  as  b€fi)rc,)  fo  the  quotient 

give$ 
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:\res  I  peny,and  there  will  remain  98  pcnccifothe 
cadt  quotient  or  Anfvver  of  the  qucftion  is  found 
3  be  7  /.  8     1  7I' d. 

More  Examples  of  this  Rule  are  thefe  following. 


/.        /.        /.        s.  d. 

100 , .  6 . ,  .  793  :  12  :  7. 


/.  47 


61  :  15:6 
20 


X.  12 


35 
1 2 


d.   4  I  25 


/.       /.  /. 
100. .  .8  •  ..  43  ; 


/•  d^ 

14  :  3 
8 


•  3 


49  :  14:0 
20 


9 


94 
12 


1/.  1 1  I  28 

After  the  fame  manner  may  this  following  que- 

ftion  and  fuch  like  be  refolved,  viz^.Wh^  100  Ells 

of  Linen  cloth  coft  30  /.18    9  d.  what  is  the  price 

of  1  Ell  ?  Anfwr  6  s.  zd.  I  farth. 

0  Ells 
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Elh       L       s.       d.  ElU 

100  :  30  :  18  :  9  . . .  i 

20 


ShiL  6  18 

12 


Tena  11^ 


Farth.  i|oo 


XX.  When  the  given  gain  of  ( or  allowance  for) 
100  Integers  conliltsof  foaie  number  of  pounds 
^  not  exceeding  lo^together  with  fome  Aliquot  part 
or  parts  of  a  po.und,  the  operation  will  be  httle 
different  from  tlie  laft  mentioned  Examples ,  as 
may  appear  by  the  refoluiion  of  the  fubfequcnt  que- 
ftion,  vU.  What  mult  be  allowed  for  2156/. 
13/.  4  ^.  at  the  rate  of  6/.  1 5  s.  for  ico  /.  ?  j4nfrv. 
145  /.  1 1.  J.  6  ^.  thus  found  ^  firft  I  multiply  the 
faid  2  [  56  /.  13  4  ^  by  6  (the  number  of  pounds 
in  the  given  allowance  6  /.  1 5  s.)  after  the  manner 
of  the  laft  Examples,  and  fubfcribc  the  product 
which  is  1 2940  /.  underneath  the  line  as  you  fee, 
then  fince  15  s.  are  equal  to  \  I.  together  with  J  A 
I  take  {  of  2 1 56  /.  J.  4  d.  which  is  1078  /.  6s.Sd. 
likcwife  4^ofthe  faid2i56/.  15  4^.  to  wit,  539^* 
3  s.  4  d.  and  having  fubfcribedthefe  quotients  un- 
derneath the  produ.^1  firft  found,  and  added  thcni 
all  together,  I  find  1 45  57  /.  1  o  oW.  for  the  total 
produfl^  V|ith  which  1  proceed  as  in  the  former 
Examples ;  and  fo  at  length  the  eyinfwcr  is  found  16 
be  145 /.  1 1  .,0     View  diligently  the  operation 


4 


100 


Uiap,  IH- 


ly  Aliquot  fart 5^ 


I.      I     L  s. 
lOO  ..6i..  2156  :  13 


i. 

4 
6J 


1 2940  :  00  :  o 
1078  :  o5  :  8 
539  :  03  :  4 


/. 

145 

57  :  10  :  0 

20 

J. 

1 1 

SO 

12 

6  loo 

%\9 


CHAP.  III. 

Concerning   Exchanges  of  Coins  ,  Vyeights  ,  • 
and  Meafui  es. 

THc  rate  or .  proportion  between  Coins  , 
VVe'wks,  &c.  ofdifFerent  kinds  being  know  n, 
H.t  fromfome  good  Author,  or  rather  by  cxpe- 
iience  ;  it  will  not  be  difficult,  to  fuch  as  und.:r- 
ftand  the  Rule  of  Three,  to  know  how  to  excharce 
a  given  quantity  of  one  kind,  for  a  quantity  of  iu^ 
u...  value  in  another  kind.  Butlince  in  fome  caffs 
-he  common  way  of  working  may  be  much  ron- 

tl'.ittCU, 
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traded,  I  (hall  endeavour  to  (hew  the  moft  com- 
pendious ways  to  perform  this  bufinefs. 

//.  In  exchanging  of  things  of  different  kinds 
(whether  they  be  Coins  or  Weights^  &c.)  when  two 
things  of  different  kinds  arc  compared  together, 
thcqueftion  may  be  refolvcd  by  one  fingle  Rale  of 
Threey  as  will  be  evident  by  the  fubfequent  Ex- 
amples, "viz., 

§lueft.  1.  How  many  Riders  2Ltii  s.i\d.  fterling 
the  piece,  ought  to  be  received  for  25 1  /.  6  s.^\ 
of fierling  money  ?  A72fwery2  37  Rider^.  For  the  firft 
and  third  terms  in  the  Rule  of  Three],  which  arile 
from  this  queftion,being  converted  into  half  pence, 
the  proportion  will  be  this, 

509. I  : :  120533 . 237 

'Qffe/i*  2.  If  100  Ells  of  Antwerp  mzkc  l%y^^^^ 
Londo^thow  many  yards  of  London  meafurc  will  27 
'Ells  of  Antwerp  make  ?  Anfwer  20  \ yards. 

100  .  75  : :  27  .  20  |. 

///.  When  more  than  two  different  CoinsjlVeights^ 
.A<frafuresj&iC2iYQ  compared  together,  ^'iz..when  one 
kind  of  Coin  is  compared  with  a  fecond  of  another 
kind  that  fecond  with  a  third  ^  the  third  v\^ith  a 
fcmrth ;  the  fourth  with  a  fifth,&c.  two  different  ca- 
fe's are  ordinarily  raifed  fromfuch  comparifon,. .  ^ 

r    I.  How  matry  pieces  of  the  jirfl  Coin 
are  equal  in  value  to  a  given  number  of 
It  may  be  pieces  of  the  lafi  Coin  :  Or, 
re^nired  to       2.  How  many  pieces  ofthelaftCoin  are 
i^ow.         \  ecjual  in  valne  to  a  given  number  of  pieces 
,  t  of  the  fir  it  \ind  of  Coin.  ^ 


A 


iliap.  III.    Weights  and  Me ajures.  %\i 

An  Example  of  the  firfl  cafe. 

If  35  ells  of  yiema  make  24  ells  at  Lyons ;  3  elk 
{Lyons  5  ells  oi  Antwerf  jand  1 00  ells  of  ^«rwe>T 
25  ells  at  Frankfort ;  how  many  ells  olrientrnvte 
nn^»  nnto  50  ells  at  Frrnkfortl  w4«/iPfr,  35  elk  of 


RFor  the  more  cafie  underftanding  of  the  refolo- 
on  of  this  queftion  and  others  of  like  nature.  Let 
( reprefeat  an  ell  at  Vienna ;  b  an  ell  at  Lyim  can 
11  at  Antmrf^  and  ^an  ell  at  Frankfort  ,  then  may 
given  terms  in  the  qiieltion  be  ftated  in  the  fol- 
lowing order. 


^35^24^ 

SHppoJitions<    3  P=  5  c 
Ciooc-=i25«/ 

'the  queJiioK  50*^= 

Which  order  of  placing  the  faid  given  numbers 
(or  terms)  being  obferved,  it  appears  that  if  35  * 
be  accounted  toftand  in  the  firft  place  i  24  ft  m  the 
fecond  -^3  b  in  the  third  ^  5  cin  the  fourth  ^  100  c 
in  the  fifth,  &c.  then  all  the  terms  which  ftand  la 
odd  places,  to  wit,  in  the  firft,  third, fifth,  andfo- 
venth  places,  will  neccOarily  fall  under  the  firft 
row  or  column  on  the  left  hand,  and  all  the  terms 
which  ftand  in  even  places,  to  wit,  in  the  lecond, 
fourth,  and  fixtn  places,  will  fall  under  the  latter 

column.  V.  L r  11 

Thefe things  premifed,  all  queftions  whichtall 
under  Cafe  1.  brforcmentionedmay  berelolvedby 

this  Rule,  w^.  ^^^^ 
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Rule  r. 

Multiply  all  the  given  terms^which  Hand  in  odd 
places  (to  wit,  in  the  firft  column)  according  to 
the  rule  of  continual  multiplication,  and  referve 
the  laft  product  for  a  dividend  :  Again  multiply 
continually  all  the  terms  which  Hand  in  even  pla- 
ces, fo  fiiall  the  produd  be  a  divifor,and  the  quo- 
tient arifing  from  the  faid  Dividend  and  Divilbr 
ftall  be  the  anfwer  of  the  queftion. 

So  in  the  lall  m'entloned  quellion,  if  all  the  num- 
bers in  the  firft  column,  to  wit  35,  3,  loo,  and  yo 
be  multiplied  continually,  the  produdt  will  be 
525000  for  a  Dividend  ;  alfo  if  all  the  numbers  in 
the  latter  column,  viz^.  24, 5  and  125  be  milltipUed 
continnally,  the  laft  produ(ffc  will  be  1 5000  for  a 
Divifor,  and  the  quotient  arifing  from  the  faid  Di- 
vidend and  Divifor  will  be  35,which  is  the  number 
of  ells  of  Vienna  required. 


35 
3 

TOO 
50 


24 

5 

^^5 


525000  :  15000)  525000  (35 

The  reafon  of  the  faid  Rule  L  will  be  maniieft 
by  folving  the  queftion  propounded  bv  three  finglc 
Rules  of  three,  thus, 


-J 


hap.  IIL    iVeights  and  Meafures.  54; 

24 


7.      .    ^  3        locf  35  A-  3  .V  100 

  —4::   c.  ^C=^   125  <i 

I     24  15  r24 

125  35  A  3  AT  100  50  35  ,r  3  AT  100  .V  50  . 
 '  ^  

I      5  ^  24         *'  I    125  ^  5  a:  24 

'^ich  fourth  proportionaMaft  found,  to  wit, 

t  V  3  X  TOO  T  <o  -    .  ,1    .        1     J  J 

—   being  well  viewed  ^  compared 

^    ^  A^  24 

vvith  the  before  mentioned  order  of  placing  the 
ms  given  in  the  quellion  gives  the  very  RuleL 
before  exprefl:  in  words. 


A71  Exnmfk  of  the  Utter  of  the  two  Cafes  hffore 

.mentioned. 


If  I o  lb.  of  Averdnfois  weight  at  Londonh^  cqnal 
to  p  lb.  oi  jimfterdam  ^45  lb.  at  Atnfierdam.  49  Hr, 
at  ^  and  98  Z^'.  at  i^r^^fx  equal  to  i\6  Ik  at 
Daritz^ick^-^  how  many  of  Dantdck.  are  equal  to 
112  /ir.  of  Averdnpois  weight  at  London  '{  Anfwer  ^ 
129.  ^1  lb.  o[  Dantuck. 

That  the  operation  may  be  the  more  clear,  let/t 
reprefent  one  pound  of  Averdupois  weight  b  one 
Ih.  of  Amflerdam  ;  c  one  Z/'.  of         ,  and  d  one 

D.mtz.ickjj  then  let  the  queftion  be  ftated  after 
the  order  in  the  firft  Cnfe,  rk.- 

•  Suppofit. 
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SHppoJitiom<^^h—  49  c 
C98  c  =  ii6  d 
^he  queflion  112^=  ii  d 

Thefe  things  premifed,  all  queftions  which  fall 
under  Cafe  2.  before  mentioned  may  be  folved  by 
this  Rule,  viz^. 

Rule  II. 
• 

Multiply  all  the  given  terms  which  /land  in  even 
place  (to  mt  in  the  latter  column)  and  the  laft  odd 
term  in  the  firfl:  colunin  according  to  the  rule  of 
continual  multiplication,  and  refervc  the  laft  prc>- 
duLl  for  a  Dividend  j  again^  multiply  continually 
the  reft  of  the  terms  which  ftand  in  odiplaces  (to 
wit  in  the  firft  column)  for  a  Divifor,  fo  (hall  the 
quotient  arifing  be  the  anfwer  of  the  queftion. 

Or  in  this  latter  cafe  if  ydu  place  the  laft  of 
the  given  terms  in  the  fame  column  with  the  even 
terms,  the  rule  for  folving  queftions,  which  fall 
under  the  latter  cafe  will  be  this  which  follow- 
er h,  viz.. 

Multiply  continually  all  the  numbers  in  the  lat- 
ter column  for  a  Dividend  ^  alfo  multiply  conti- 
nually all  the  numbers  in  tlie  firft  column  for  a  Di- 
vifor,  fo  fhall  the  quotient  arifing  be  the  anfwer  of 
the  queftion.  Thus  the  anfwer  of  the  laft  mention- 
ed queftion  will  be  found  129.91,  to  witjiipTvi 
ofDantdck^  as  is  evident  by  the  fubfequent  opera- 
tion, 

10 
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10 

45 
^2 


9 

49 
116 

112 


44100)5729472  (129.92 

The  reafon  of  the  faid  Rule  II.  will  be  manifen: 
by  folving  the  quellion  propounded,  by  three  fm- 
gle  Rules  of  three,  thus, 


19b,  104::  45  *..45jli2^(=  49^- 

9 

//.  49  45  98  45^10^1' 98 

~Tc.  a  :  :  T"c.  —  a  (=  i  i6d. 

1*9  1  49-^9 

///45  X  10  X  98   1 15  49'*' 9  A'  » M2 

"^v"^  45  ;c  10  a:  98 

which  fourth  proportional  lad  found  ^  to  wit, 

49  AT  9  X  Vi.^^  !  '^being  well  viewed  and  compa- 
45  r  10  98 

red  with  the  before  mentioned  order  of  placiitg  the 
terms  given  in  the  quellion  difcovers  the  very 
Rule  II.  befdre  expreft  in  words. 

Note,  when  the  fame  numbers  happen  to  be 
Multiplicators  in  the  Dividend,  and  alfo  in  the 
Divifor,  fuch  Maltiplicatofs  may  be  cancelled  in 
both,  and  thereby  much  labour  will  oftentimes  be 
fpared. 

Y  Such 


V^chaviges  ofCoinSy  Appcnd'ts^ 

Such  which  have  much  pradicc  in  calculating 
Excharjges^  and  do  exadlly  know  the  rate  or  pro- 
portion betwceiy  two  different  weights  or  niea- 
fares  or  coins,  which  they  would  compare  toge- 
ther, may  by  the  ^^i/eo/TWe  frame  Tables  of  pro- 
portions for  the  more  fpeedy  reducing  of  a  given 
quantity  of  one  kind  of  weight,  meafurc,  &c.  into 
a  quantity  of  the  fame  value  in  another  kind  of 
weight,  &:c.  In  theexprelfingof  which  proportions 
it  will  be  very  convenient  that  the  firft  number  or 
Antecedent  of  each  proportion  be  made  i  or  uaity, 
and  the  fecond  term  or  confequent  aDecimal^or  elfc 
a  mixt  number  whofe  Fradlional  part  is  a  Decimal, 
for  then  the  Coin,  Weight,  &rt  of  the  one  place 
(whofe  term  is  c)  may  be  reduced  into  that  of  the 
other  place,  by  help  of  thofe  Tables  and  of  Multipli* 
cation  of  Decimals  without  fenfible  error  :  For  Ex* 
ample,Ithath  beenobfervcd  by  fome  ingenious  Mer- 
chants that  loolh.  of  Avtrdtifois  weight  at  London^ 
nre  equal  unto  S.9  lb.  in  Paris  by  the  King's  beam  and 
confequently  i  lb.  Averdufou  is  equal  to  y?|  lb.  or 
lb.2l  Paris'^iiov  \i  icq  give  89,  then  \  willgive^ 
.8p;)  therefore  any  number  of  pounds  Averdufois 
being  multiplied  by. 89(withrefped  unto  Multipli- 
cation of  Decimals,  explained  in  the  16  Ch?ipter  of 
the  preceeding  Book)will  produce  pounds  ot  Parisi 
Again,  if  8p  lb,  of  Paris  be  equal  to  \oo  lb,  Averdn- 
/(7U,then  1  Ib.o^ Paris  will  be  near  equal  to  1.123  ^Ib. 
of  Averdufohs  ^  therefore  any  number  of  pounds  of 
i'^rii  being  multiplied  by  i.  1235  will  produce 
pounds  tyiverdnfois  very  near. 

Upon  this  ground  1  have  colleded  the  propor- 
tions in  the  following  Tables,  wherein  I  would  not 
have  any  to  confide  furtlicr  than  they  iball  know 

them 
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them  to  be  agreeable  to  truth,  for  I  have  only  de- 
rived them  from  thofe  delivered  by  Mr.  Lewii  Ro^ 
ifcrts  Merchant,  in  his  M^f  of  Commerce  Printed 
at  Londorj^  Anno  \6i%.  and  do  herein  only  aim 
at  the  inftru(ftion  of  ingenious  Merchdnts  and  Fa- 
Hors  in  the  briefeft  ways  of  calculating  their 
exchanges,  the  rate  or  proportion  being  truly 
known  j  in  which  practice,  Decimal  Arithmetick 
(which  hath  no  Enemy  but  the  Ignorant)  will  be 
very  f^viceaWc. 


\ 
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A  talk. 


\a  Table  for  the  ReJuBion  of  Averdupois 
Weight  at  London,  to  the  Weights  of 
divers    Foreign  Cities   and  remarkahle\ 


T  laces. 


One  pound 
oiAverdtt^ 
pots  weight 
at  London^ 
makes  at 


Antwerf 
Amfltrdam 
Abbeville 
Ancona 
Avigmn 
^urdcaHX 
Burgoigne 
Eollonia 
Bridges 
Callabria 
Callais  ' 
Corjfiami'l 
nefle  j 
Deep 

Ferrara 
Florence 


Flanders  in? 

general  j 
L  Geneva 


lb. 

.961% 
.9 

1  .282 
I  .12 

•91 

9^ 
I  -25 

.98 

1  .3698 

I  .07 

Loder  \ 
.91 
1  .15 

I  .3335 
1  .282 

1  .06 


I 


'934S 
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One  Pound 

of  AverdH- 
pots  weight 
at  London^ 
makes  at 


Leghorn^ 

MirandoUj 
Norimbcrg^ 
NapleSy 

PUcemiaj 
^otchely 

Tholottfa^ 


1 
I 
I 


lb. 

I  ,^0%^  futile. 
1  .4285  grofs. 
.92 

•95 
.881 

1  ,oj  comm72  weight, 
.98  fll^wcight. 
.9  cufiomers  weight. 

.3333 
.4285 

.3333 
.88 

I  .4084 

.89 
.83 
1  ,  388S 

I  .  12 
I  .  27 

J         .90 17  cow.  weight. 
I  .08. 

1  A2 

1  .2195 

I  .^62^ /little. 
.813 


} 


The 


3^0         Of  ^^ehanges^  ^c.  Appendix. 

The  uft  of  the  preceeding  Table  will  be  manifeft 
by  the  fubfequent  cxample^'^vii.. 

How  much  weight  at  DamzSck  do  3?o  Avirdu^ 
pots  make  ?  jinfwer^  37 1 .2  lb.  Seek  in  the  precedent^ 
Table  for  Datituck^zvid  right  againlt  it  you  fliali 
find  I  .15  which  fliews  that  i  Ih.  Averdupois  isef 
qual  to  iA6lb.zt  Dantzickj  therefore  multiply  326 
by  1 .15,  fo  will  the  produft  be  371  .2  lb.  01  Dant- 
z^iek^j  as  by  the  Operation  is  manifeft. 

Aver.  DarJtz..    Aver.  Dantz.. 
I  :  I  .  i5:.-  320  ;  371  .2 

I  .  i6 


iplo 
32.0 
320 


371  20 


A 
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A  Table  for  the  ReduilioH  of  the  Weights 
of  divers  Foreign  CititfS  and  remark^ 
ahle  Places  to  Averdupois  Weight  at\ 
London. 


bp 

c 
o 

o 


ylntwerp 
Abiheville 

« 

Ancorid 

Avignon 

Burgoyne 

Bolloma 

Brieves 

CalUhria 

CalUis 

Deef 

Ferr^ra 

Florence 


in? 

I  S 


Flanders 

general 
Geneva 

rfuttic, 

G  enoa<. 

I  Cgrofs, 


.5P 


O 

t/i 

CO 


Y  4 


rib. 

X.0+ 

I. HI  1 

1.0989 

.78 
.8928 
t.0989 
1.0989 

.8 

1. 0204 

.73 

^  -9345 
1,0989 

•71 
.78 

•9433 

I 

,  -71 

t 

t-7 


One 
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Appen 


rib. 


C 

o 

o 


Hambhrg 
HoiUnd 
Lixborn 

common  weight. 
Lyons<^{i\k  weight, 

cuftona  weight. 

Leghorn 
MxranioU 

Naples 
Paris 
Prague 
PUcemia 
Rotchel 
Rome 

rby  Vicont, 
Rouart^ 

Ccommon  weight. 

Sevil 
Tholonfa 

Turin  ( 
rfattle, 

Cgrofs, 


I 
I 
r 

I 
I 


o 

o 

•-^ 

w 

CO 


,0525 

•^35 
•P34S 

•02^4 

.1 1 1 1 

•7S 
•7 

.1303 

I.  2048 
.72 
.8928 
.7874 
I  .1428 

I  .1089 
.9259 
.8928 

.82 

.^4 


I 
I 


.06 
.23 


• 
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The  ufe  of  the  laft  mentioned  Tablc^will  be  ma- 
jxifeft  by  this  example,  liz.. 

In  ^24/^'.  weight  zt  HAmbHr^^hovf  many  pounds 

jinfw.  243.375  Z^'. 

Seek  in  the  Table  for  Hamhur^^isM  right  agaiaft 
it  you  will  find  1.0855,  vihich  Iheweth  that  i  /^.of 
Hamburg  makes  1.0855  Ib.^virdupois  ;  therefore  if 
1 .0855  be  multiplied  by  224  the  produft  will  be 
pounds  Avcrdtifois. 

I  ...  I  .0855  *  *  * 
224 


43460 
21730 
21730 


243 1 37(^0 


IS4 
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Appendix. 


A  Talk  for  the  Reduaion  of  English  Ells 
to  the  Medfures  of  diven  foreign  Cities^ 
and  remarkable  places. 


tn 
o 

CO 

s 


c 

Q 


I 


"  AmJferJam 
Antwerp 
Bridges 
Arras 
Norimherg 
Col  en 
Lijle 
Maflrich 
Fr^nkford 

Paris 
^  Ronan 
Lions 
Callais 

.   r  linen, 

Lucqnes 
\  Florence 
I  Mtlan 
Leghorn 
Madera  7 
JjUs  I 


P^enice 


1.0318 


Ells 


Aulncs 


Y  Braces 


Sevil 
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OS 


c 
O 


Sevil 
Lisbone 
Cajtilia 

I  Granado 
^  Genoa 
Saragofa 
Rome 

I  Barftlona 
I  f^akntia 

I 


»-35 
I. 

T.3875 
i.3<525 

1.3625 
4.80-83 

•55 
.55 

.712s 
1.21x5 


Vares 


Palmes 


Canes 


The  ufe  of  the  stfbrcfaid  Table  will  be  manifell 
by  the  fubfequent  example,  vit..  .  .  k 
In  325  ells  of  i««^o«,  how  many  ells  at  jintwerfl 
Afjjw.  UiMs  ells :  Seek  in  the  Table  for  Ait- 
mrf^  and  right  atainft  it  you  fliall  find  i  .^666 
which  being  multiplied  by  325  produceth 
cUs  of  Amwerf^  a»  by  the  operation  is  manifcft. 

1  .. .  i.6666  ...  3^5  *  ■ 

325 


<333C5 


54I  1^450 


A  Table. 
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A  Talk  for  .  the  Redu^ion  df  the  Meafures 
of  divers  foreign  Cities  and  remarkable 
places  to  Englifh  Ells. 


4J 

CO 


{  AmJlcrdiUnt 

Bridges 
^  I  Arras 
O  I  Norimherg 

\LiJk 

IMafirich 
FMnkf^rd 
DantrJek^ 

g  ^  Paris 
O  S  Rouan 

^Lions 

rCaUais 

<  mce 

t2  K^Lucques 
^  ^Florence 
Q  \  Aft  Ian 
I  Leghorn 
^Madera  Ijles 


{ 


Unen^ 


1 


CO 

6 


I 

1 


•S9 
.6 

,6097 
.606 

•S747 
.4807 

.6024 

.^792 
.7228 
•689^  t/i 

1.052^  ^2 

.9708 

.9835 

•5S5S 
,5102 

•5 

.4901 

•4347 
•5 

.9581 
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\  I 


Sevil 
Lisbone 
Cajiilia 
AndolhZja 
Cranado 

One  Pal  fk  at  Genoa 

^^Suragofd 

Rome 


CO 

ca 


a 
O 


CO 

c: 

a 

(J 

a 
O 


Barfelona 
Valentin 


The  ufe  of  the  faid  Table  will  be  manifeft  by  the 
fubfequent  example,  'viz.. 

In  730  Aulnefs  at  Liom^  how  many  ells  at  Lon- 
don. 

j4r?fw,'j  1^.022.  Seek  in  the  Table  for  Lions^zna 
right  againft  it  you  (hall  find  .983^^0  which  being 
multiplied  by  730  produceth  718.028  ells  of  Loff- 
don^  as  by  the  operation  is  manifeft. 

I       .9^16  . . .  730 
730 


295080 
68852 


718I0281 


Note, 


35^      Exchanges  of  Coins^  ^c.  appendix. 

Note,  that  one  and  the  fame  kind  of  Weight  or 
Mcafure  doth  fcldora  or  never  alter  from  its  pecu- 
liar quantity,  in  the  Kingdom  or  Common -wealth, 
where  fuch  weight  or  meafure  was  firft  eftabliftied ; 
but  one  and  the  fame  kind  of  money  doth  often  rife 
and  fall  in  its  value  in  foreign  parts :  For  which 
caufe  I  havefpared  the  pains  of  calculating  Dsci- 
mal  Tables  for  Coixis^  yet  to  give  fome  light  to  fuch 
as  read  modern  ^relations,  and  want  experimental 
knowledge  in  this  matter  I  fhall-liere  infert  a  Table. 
in  the  fame  eftate  as  I  find  it  in  the  aforefaid 
Map  of  Commerce^  and  refer  the  Reader,  for  further 
fitisfaftion,  to  the  Tables  in  Riderh  Diaionary^con- 
ccrning  Coins^  Weights^  and  Mea/nns^  both  ancient 
and  modern/ 


Of 
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Of  Exchanges  of  London,   mth  divers  fo- 
reign Cities.  '• 


O 

-a 


Fence 

'  PUcemla  fterL 
Lyons 
Rome 
Genoa 
^yl^ilan 
Venice 
Florence 
Naples 
Lecchia  in  9 
Calabria  j 
Barri 
Palermo 
tJ^eJina 
Antwerpl  , 

&  Colin  S 

f^alentia 

Saragofa 

Barfelona 

Lixhorn 

Bollonia 

Bergamo 

Frankfort 

Genoa 


64  for 
6+  for 
66  for 

65  for 
64  I  for 
50  for 
53  t  for 
5Q  for 

50  for 

5 1  for 

57  t  for 
56  \  for 

fterU      for  34 


57 
59 

53 
53 

5^ 
59 
«3 


tfor 
for 
for 

Uof 

ifor 
for 

f  for 
for 


Crown 
Crown 
Diicat 
Crown 
Crown 
Ducat 
Dkcaton 
7)ucat 

Dncat 

Ducat 
Dficat 
Ducat 

I  fern. 
l)ucat 
Ducat 
Ducat 
Ducat 
Ducaton 
Ducaton 
Florin 
Crown 


London 
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360  Quejlioniof  Tare^  AppenJix. 

Wo»  exchangeth  in  the  denomination  oi  fence 
jleriw^  with  all  other  Cowntxizs^Antwcrf  and  thoftf 
neighbouring  Countries  oi  Flanders  and  Holland  qx-- 
ccpted,with  which  it  exchafigeth  by  the  cntivQ  ponnd 

of  20  flnllwgs  Englijli(j0X  fierling.) 


CHAP.  IV. 

r 

Fra^icd  Quejlions  alout  vaY  'ious  things  :  viz* 
Tarcy  Tret^  Lofs^  Gain^  Barter ^  Fadorjhip^ 
and  Meafuring  oj  Tapejlrji 

Of  abatements  y  N  the  trade  of  Merchandice  there 
f^^^^^^f"^^^  X  are  in  ufe  various  allowances,  and 
^ya!i.  ofTare.   abatements,  known  by  the  names  of 

Tare^  Tret^  &c-  concerning  which  I 
fliall  give  a  few  examples,  whereby  the  practical 
Arithmetician  will  eafily  fee,  that  there  is  more 
difficulty  in  the  name  than  in  the  thing  j  for  the 
rate,  or  proportion  agreed  upon,  in  any  allowance 
or  abatement  (be  it  called  by  what  name  foever) 
being  once  known  ^  the  Arithmetical  work  will 
quickly  be  difpatcht  by  the  Rnle  ofThree^  or  elfe  by 
that  and  fome  of  the  former  rules  mixtly  ufed,  as 
will  partly  appear  by  the  following  queftions- 

€rofs  might  is  compofed  of  the  Quejt.  I.  A  Fadot 
mat  wet0t  of  the  commodity,  and    ^ .  thefts  of  Su- 

aifo  the  Tare^  to  wit^  the  Cheft^        ^        1    j    a  r> 

Bag,  But,  &c.  which  containcth    f     marked  A.  B.  C. 

the  commodity.  The  grofs  WClght 

;  each  Gheft  in  Aier^ 
dnicis  greater  weight  is  as  >vvctb. 

A. 


Chap.  m. 


and  Tret. 


36i 


A. 
B. 
C. 
D. 


C. 


1 1 


10 

1 1 


3 


lb. 

20 


I  '0 


2 


13 
17 


The  total  gr of s  weight  44 


•  •  • 


I 


Now  fuppofing  the  Tare  or  weight  of  each  Chefl, 
when  it  is  empty,  to  be  37  lb.  the  queftion  is  what 
neat  weight  of  Sugar  will  renain,  when  the  total 
Tare  is  fubtraded  ?  j^nfw.  43  C.  o  q.  4  Ib^. 

C.      q.  lb. 

from  44  .  .  I  •  •  >  3 
Subtr.   I  .  .   I    .  .  08 

43  .  .  o  •  .  05  the  neat  weight  of St^, 


Tare  is  to  be  fabtradled  after  the  rate  4].lb.per.  C 
(or  112  lb.)  of  grofs  weight-,  how  many  C.  neat  will 
remain?  ^rifrv.       Co^u.^j  ilb. 

/.  The  grofs  weight  being  converted  into  pounds 
by  the  fixth  Rule  of  the  7th  Chapter  of  the  pre- 
ceeding  Book,  will  give  110985  lb. 

If.  Then  by  the  Rule  of  Three. 


111.  14  ::  IT0985  .  13873  i 
or   8.   I  ::  110985  ♦  13873  ir 


2 


///.  From 


/ 


///.  Fro?n  1 10985    the  grofs  weight  : 
Subtr.    13873I  the  total  Tare. 

C.        qu.  lb. 

Rcfi  neat  9^\i\i  —  ^6q  ..o        7 -J 

Note^  when  the  number  of  lb.  to  be  abated  per  C 
for  Tare^x^  an  aliqnot  fart  of  1 1 2,as  in  the  laft  men- 
^  tioned  example,where  i4=i  of  1 12, the  operation 
may  be  thus  i 

C.       C.       C-  lb.       C.       i}^.  lb. 

I    .    i  :  :  990  :  3  :  21    -(123  :  3  •  iBi 


21  //^.-n  00  :  o  :  025- 


Total  Tare  123  :  3  •  ^Si 
J?f/?  867  :  o  :  07^ 

J^tefi.  3.  SuppofeatfomeCity,  there  is  a  Cu- 
ftom  in  felling  of  certain  Merchandice  by 
^/J''^-  '"weight,  to  allow  or  caft  in  as  an  over- 
pltis  to  the  buyer,  4  weight  for  every  100  lb. 
weight  that  is  bought,  and  in  tliat  proportion  for  a 
greater  or  lefler  quantity.  Now  if  a  Merchant  buy 
1175  weight  of  fome  commodity,  and  is  to  be 
allowed  thereupon  after  theaforefaid  rate,theque- 
ftion  bow  many  lb.  weight  ought  he  to  receive 
in  all?  Anfw.  mi  lb.  weight. 


100*  104/. :  117J  .  1222 


This 
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Trus  kind  of  allowance  is  commonly  called  Tret. 

Qneji.  4.  Suppofe  a  Merchant  hath  1222  lb. 
weight  of  a  certain  commodity,  part  whereof  he 
bought  at  a  certain  rate  fer  lb.  and  the  reft  was  al- 
lowed to  him  or  calt  in  as  an  overplus,  after  the 
rate  of  4//?.  weight  for  every  \oo lb.  weight  which 
he  bought  ^  the  qneftion  is,  10  know  how  many 
pounds  neat  weight  he  bought?  jinfw.  1175  lb. 
weight, 

104.  100  : :  1222.  1175. 

This  queftion  is  the  converfe  of  the  former,  and 
flieweth  how  to  make  abatement  for  Tret. 

Quefi.  ^.  Iffrom  55Cr.  1  of  gfofs^weigit 
Tnre  is  to  be  fubifafted  after  the  rate  or  \6  Ib.pird 
and  from  the  remainder  Trer  is  to  be  abated  after 
the  rate  of  4 per  lo^  lb.  the  queftion  is^  what 
the  neat  weight  is  worth  iii  money  after  the  rate  of 
8/.  8  J.  for  every -C.  (or  \  iiib.O  ^rij\v.  382  \  I. 

J.  The  grofs  weight  in  Z^^.  is  6 1 83  /. 
//.    112  .  15  t  :  6i%%  .  ^884 
or7  .    1  : :  5i88  .  884 
///.  6183-884^=15304 
ir.     T04  .  100  : :  53O4  ,  5  100 
r.      1 12  .  8^  :  :  5 100  •  382  ^ 

^ej},  6.  A  Mefchant  hath  bought 
Linen  cloth  at  1 1  s.  j>er  ell,  which  pro- 
ving  worfc  than  he  exptfted,  he  is  wil- 
ling to  fell  it  at  fucha  price  that  he  may  lofepfo- 
cifely  after  the  rate  of  i  j  L  for  every  20  /.  that  he 
hid  out ;  the  queftion  is  tojcnow  at  what  price  he 
ought  to  fell  the  ell,  that  the  proportion  in  the 

Z  2  faii 
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raid  lofs  may  be  obferved  ?  t/irifw.  10  x.  1  d. 
per  ell. 

/.  2c— I  4=18  I 

//.20  .  18  7 : :  1 1  :  10  f  fence 

Orherwifej 

7.  20  .  I  4  : :  1 1  . 
//.II— li  =  10 -ri 

Queft.  7.  If  ICO  lb.  weight  of  any  commodity 
coft  30  J  at  what  price  mufl:  i  Ih.  weight  of  that 
commodity  be  fold  to  g^in  after  the  rate  of  10  /. 
for  every  100  laid  out  ?  Jnfw.  3  i4  ^-P^^  /^.weight. 

/.  TOO  .  no  ::  30  .  33 

//.ICO  .    33        ^  •  -iU^'C^^SlU* 

^Hcfi.  8.  A  Merchant  felleth  a  parcel  of  Jewels 
which  coft  him  250/.  ready  money>  for  559/.  pay- 
able at  the  end  of  6  iftonths  ^  the  qucftion  is  (his 
fecurity  being  fuppoled  to  be  good)  what  his  gain 
was  worth  in  ready  money  upon  rebate  of  intereft 
at  the  rate  of  6  L  for  1 00  /.  for  a  year  ?  Anfw.  300  /. 

559^250=309 

10  j  .  100::  309  .  300 

%e/?.  9.  Hov*^  much  Sugar  at  8  ^  per 
cf  Barter.  Ih.  weight  may  be  bought  for  20  C.  of 
Tabaco  at  3  /.  per  C.  ?  Anfw.  i  Soo  Ih. 
weight  of  Sngan  c 
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1  .  3  : :  20  .  5o 
.  I  : :  60  .  1800 
^icjt.  10.  A.  hath  100  pieces- of  Silks,  which 
arc  worth  but  3  /.  fer  piece  in  ready  moi^ey,  yet  he 
barters  them  with  B.  at  4  lb.  per  piece,  and  at  that 
rate  takes  their  value  of  B.in  Wools  at  7  /.  10  j.  per 
C  which  arc  worth  but  6  Lper  C.in  ready  mo::ey,thc 
queftion  is  to  know  what  quantity  of  Wools  pays  for 
the  Silks,  and  which  of  the  two  A.or  B  is  the  gainer, 
and  how  much?  Anfxv.   53  ^C.  of  Wools  pays  for 

the  Silks,  and  A.  gaineth  20  /.  by  the  barter. 

» 

/.       7  i  •  I  .  53  ^ 

II S      I  •  6  •  •  53i  •  320 
7.  or  7^.  6  : :  400  .  320 

So  it  is  evident  that  the  true  worth  of  the  Wool 
which  B.delivered  was  320  /.for  which  he  received 
only  of  A#  the  worth  of  300  /.  in  Silks,  and  there- 
lore  B.  lofcth  20  /.  by  the  barter. 

Qnefi.  II.  A  Merchant  delivered  to  his  Faftor 
600  /.  upon  condition  that  if  the  Fa-        r-  «  /? 

ttov  add  to  It  250  /.  of  his  own  mo-     5.^^^  brief  rules 

ney,&  bellow  his  pains  in  managing  for  comfumg  of 
the  whole  ftock,  he  (hall  then  have^  F^aors  alloxan- 
parts  of  the  total  gain.    The  que-  ''''Sf'YH^ 

rt'       •     ^     1  i_      o     1      f       20  Rules  et  the 

Ition  IS    to  know  what  ftock  the    fecond  chapter  of 

Factors  fervice  was  eftimated  at  ?   this  Appendix. 

Anfw.  1 50  U 

L  The  Fa6tors  part  of  the  gain  being  |  the  Mer- 
chant muft  neceflarily  have  the  remainder,  whxh 
is  i. 

//.  A  ,  ^  : :  600  *  400 
///.400—  250=  150 

Z  3 
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Qnejl.  12.  A  Merchant  delivereth  to  bis  Faflor 
32<5/.  and  permitteth  him  to  add  to  it  64 /.  of  his 
own  money,  to  be  employed  in  traffick  ,  and  by 
agreement  between  them  the  Faftprs  fervice  is  cfti- 
mated  equivalent  to  a  certain  ftock;  which  isfuch> 
th^t  if  the  total  gain  be  divided  proportionably 
according  to  thote  three  flocks,  the  Fadtor  is  to 
receive  7  of  the  total  gain,  in  confidefation  of  the 
faid  imaginary  ftock  (being  the  value  of  his  fer- 
vice  j)  the  queftion  is  to  know  the  full  part  of  the 
gain  belonging  to  each,  and  what  ftock  the  Faftors 
fervice  was  valued  at?  Anfw.  The  Merchant  jof 
the  gain,  and  the  Faftory,  whofe  fecvice  was  va- 
lued at  96 1,  (lock. 

J.    320  +  64=384 

//.        T   '     f  •  -  384-  96 

320 

7/7.  64 

96  C320 .  X 
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^iiejl.  13.  If  a  piece  of  Arras  Hangings,  in  the 
'  form  of  a  long  fquare,  hath  for  its 

rSr  '  ^^^'S^'^  ^  ^  y^^^^  £«?/{/?>,and  breadth  4 
'  '  yards ;  how  many  fquare  ells ,  or 
fticks  Fle?nijhavc  contained  in  that  piece,  when  the 
length  of  a  FUmijl:  ell  is  equal  to  \  yard  Engbfli  ? 
Anfwer^  44  ^  fquare  ells  or  fticks  Flmiflu 

Forafmuch  gs  by  fuppofit'on  ,  a  Flcmjh  ell  in 
length,  hath  fuch  proportion  to  an  Engli^  yard  in 
length,  as  5  to  4,  and  contequently  the  fquare  of 
the  one  to  the  fquare  of  the  other,  as  9  to  16. 

Therefore 
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Therefore  in  a  direft  proportion^as  9  is  to  16  ^  fo 
is  any  given  number  of  fqiiare  yards  Engli(lj  to  a 
number  of  fquare  ells  Fkmifh^  wliich  will  take  up 
equal  fpace  with  the  faid  fquare  ells  Engli^.  Alfo 
in  a  dircft  proportion,  as  16  is  to  9,  fo  is  any  gi- 
ven number  of  fquare  ells  Flemjh  to  a  number  of 
fquare  yards  EngUjld^  which  will  take  up  an  equal 
fpace  with  the  faid  f/e/77x/?j  ells:  Therefore  to  refolve 
the  aforefaid  queftion^firft  find  the  number  of  fquare 
yards  Engl'tfl}  contained  in  the  faid  piece  of  Arras,by 
multiplying  the  length  and  breadth  in  yards  mutually 
one  by  the  other,  then  proceed  according  to  thea- 
forefaid  proportion  ^fo  the  work  will  ftand  thus, 

I  6\x  4-=:  25  fquare  yards  E^glijlu 
JI.9  .  1 6  : :  25 . 44  y  fquare  ells  FlemJIj. 

Oiherwife. 

6  i; yards         in  length  give?  o  .  /  », 
by  the  Rule  of  three  in  FkmiJIj  ells  J  °  ^ 

Ifo  4  yards  £;.i#  give  in  Fle-')^  ,  y^^^^^,^^ 

Therefore  the  product  of  the  faid  ^  ^ 

8  J  raukiplyed  by  5  |,gives  for  the>  4 
fuperficial  content  as  before  .  .j^^^ 

Slnefi.  14.  If  a  piece  of  Tapeftry  in  the  form  of 
a  long  fquare  be  in  length  1 5  ^  ells  Flemtfl)^  and  in 
breadth  4  \  ells  FUmjhy  how  many  fquare  yards 
EngUjhzx^  contained  in  that  piece,  when  4  ells  Fk- 
miJI)  in  length  are  equal  to  3  yards  Eriglijh  ?  ^;?/ip. 
3*7     fquare  yards  Englijlu 

L    i5t*4t  =  65Tf. 

//•  \6    .   9  •  •  6(5      37  \% 
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C  H  A  P.  V. 

Concerning  the  Interefi  of  Money,  and  Con- 
Jlrudion  of  Talks  to  that  purpofe. 

/.¥M  refolving  qiieftions  concerning  interefi  of 
X  money,  four  things  are  to  be  well  obferved  , 
to  wit,Firfl:,  the  Principal,  or  Money  lent  for  gain 
or  interefi  >  Secondly,  the  time  for  which  the  faid 
Principal  is  lent  ^  Thirdly,  the  rate  or  proportion 
which  the  Principal  bears  to  the  fum  of  the  princi- 
pal and  Intereft;and  Fourthly,  the  interelt  it  felf  : 
So  if  loo  /•  be  lent  upon  condition  that  ic6  /.  fliall  • 
be  repaid  at  the  end  of  a  year,  the  faid  loo  /.  is 
called  Principal  ;  the  time  for  which  the  faid  prin- 
cipal is  lent  is  one  year  ;  the  proportion  which  the 
principal  bears  to  the  fum  of  the  principal  and  inte- 
refi is  fuch  as  i.oo  hath  to  io6 ;  Laftly,  the  interefi 
.  it  felfis6  /. 

II.  Interefi  is  cither  Simple  or  Compound. 

///.  Simple  Interefi  is  that  which  arifeth  or  is 
computed  from  the  principal  only  :  So  if  loo  /.be 
lent  for  two  years,  the  fimple  Interefi  thereof  after 
the  rate  of  6  pounds  for  loo  pounds  for  i  year  will 
be  12  pounds ,  "viz^^  6  pounds  due  at  the  firfl  year« 
end/  and  6  pounds  due  at  the  fecond  years  end. 

]y.  Compound  Interefi  is  that  which  arifeth 
from  the  principal,  and  alfo  from  the  intefeil 
thereof,  and  therefore  it  is  called  interefi  upon 
interefi :  So  if  loo  pounds  be  lent  and  forborn  3 
years,  and  compound  interefi  thereof  is  to  be  com- 
puted 


t 
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puied  after  the  rate  of  6  pounds  for  100  /.  for  one 
year  \  there  will  arifc  befides  the  fimple  intereftof 
the  principal  for  three  years,thc  interefl:  of  6pounds 
(due  at  the  firft  years  end)  for  2  years,  and  the  in- 
terefl: of  5  pound  (due*at  the  fecond  years  end)for 
one  year  following. 

V^.  Rebate  or  difcompt  of  money  is,  w  hena  fum 
of  money  due  at  anytime  to  come,  is  fatislied  by 
the  payment  of  fo  much  prcfent  money,  v\  htch  if  it 
were  put  forth  at  a  certain  rate  of  intcrell:  for  the 
fald  time,  would  become  equal  to  the  fum  firftdue: 
So  if  100  pounds  be  due  at  the  end  of  two  ycarsi 
and  is  to  be  fatisfkd  by  the  payment  of  prefenc 
money  upon  rebate,  after  ti  e  rate  of  6  pounds  ^er 
ce^fumj  per  anr/u^iy  fimple  intercjl^  there  ought  to  be 
fo  much  ready  money  paid,  which  in  two  years 
after  the  faid  rate  of  intereft  would  be  augmented 
unto  100/.  In  like  manner  if  the  rebate  cr  dif- 
compt were  to  be  made  after  any  rate  of  com- 
pound intereft,  fo  much  ready  money  ought  to  be 
paid,  which  at  fuch  rate  of  compound  intereft,for 
the  time  agreed  on,would  become  equal  to  the  fum 
firfl:  ducExample.f  of  the  manner  of  computation  by  - 
rebate  may  be  feen  in  the  tenth  and  fourteenth 
Riiles  of  this  Chapter. 

A^/.  In  the  raking  of  intereft,  or  ufe  money,  for 
the  loan  or  forbe^irance  of  money 
lent,  refpcct  muft  be  had  to  the  rate  frundatlm 
limitted  by  Aft  of  Parliament,  which   ^l^?  ^J^^y^^^ 

-       r  Rules  i or  cm 

now  reltrameth  all  pcrfons  from  ta-   f^/t/n^  fmylc 
king  more  than  6  /.  for  the  intereft    inteihft  '  arc 
orufe  of  100/.  lent  for  a  year,  but  grounded. 
what  part  of  6  I.  may  be  taken  for 
the  intereft  of  100  /.  lent  for  half  ayerr,  a  quarrcr 

of 
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of  a  year,  a  month,  or  any  other  part  of  a  year, 
is  not  cxpreft  in  the  A<Sl ;  In  this  cafe  therefore  wc 
muft  obferve  cuftom  and  daily  pra<flice,fo  wc  (hall 
find  that  3  /.  is  ufually  taken  for  half  a  years  inte- 
reftofioo/.  and  30/.  for  a  quarter  of  a  year, 
&c.  by  which  pradlice,  this  following  Analogy 
(which  is  the  ground  or  reafon  of  the  common 
rules  for  computing  (implc  intereft)  feems  to  be 
adumed  for  a  fafe  expofition  of  the  Statute,  viz.. 
That  fuch  proportion  as  the  whole  year  (fuppofed 
toconfift  of  365  days)  hath  to  any  propounded 
fpace  of  time  more  or  lefs  than  a  year,  fuch  pro- 
portion any  intereft  (not  exceeding  the  rate  li- 
mited by  the  Ad)  for  any  Principal  lent  for  a 
year,  ought  to  have  to  the  intereft  of  the  fame 
"Principal  for  the  time  propounded  :  This  Analogy 
,being  granted,  the  manner  of  computing  limple 
intereft,  for  any  Principal  lent  and  forborn  any 
time  propounded,  will  be  fuchas  isexpreft  in  the 
two  next  Sections. 

FIL  The  intereft  or  gain  of  100  /.  principal  mo- 
ney forborn  for  a  year  being  known,  the  intereft 
of  any  other  principal  money  for  the  fame  tirtie  may 
be  found  out  by  one  finglc  Rule  of  Three ;  for  as 
100 /.  principal  is  in  proportion  to-  the  intereft 
thereof,  fo  is  any  other  principal  to  its  intereft 
So  if  it  be  demanded  what  270/.  will  gain  in  a  year 
at  the  rate  of  6  /.  for  1 00/.  for  one  year,tlie  A»fwer 
t  %iir  be  found  to  be  16  /.  4  /.  For, 

v/.     /.    /.     /.        /.     /.  d. 
100 .  6  :  :  270.  i6,2(or  16  :  4  :  o 

^ fccond  Examfk.  What  is  the  intereft  of  175  /. 
J  8  J.  i\  d,  for  a  year,  at  the  rate  of  6  i  for  1 00  /. 

for 
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for  a  year  ?  j4rifw.  lo  /.  1 1  j.  i  as  by  thefpl* 
lowing  operation  (which  is  performed  after  the 
pradtical  manner  delivered  in  the  nineteenth  Rule 
of  the  fecond  Chapter  of  this  Apfendix)  is  evident. 

'  /.        /.        /•        /.        d.        I.       s.  d, 

100  .  6  :  :  175 ;  18  :    ii  (  10  :  1 1  :  1 1%% 

multiply  \yj  . .  6 


I  ic 


55  >3 
26 


1 1 


^3 

E2 


^.    .  .  .  .  \\62 


VIU.  Ifthe  intereftof  joo/.  principal  for  one 
whole  year,  or  365  days  be  known,  the  iimplein- 
tereft  of  any  other  V^^^^^P^^^  "^'^"'ber  of 

days  more  or  lefs  than  365,  may  be  found  out  by 
the  following  Rule,  viz^. 

Multiply  thefe  three  numbers  according  to  the 
Rule  of  continual  Multiplication,  to 
wit,  the  given  intereftof  100/.  for   ^  ^^{^ 
a  year,  the  principal,  whofc  inte-  A 
reft  is  required,  and  the  number  of  ,,jjy  number  of 
days  prefcribed,  ireferving  the  lalk  days. 
produdt  for  a  Dividend  :  Alfo  multi- 
ply 3^ J  by  ico^and  referve  this  produftforaPivi-* 
ipr ;  Laftly  finifli  Divifion,  fo  ftiall  the  quotient  be 
the  intereft  or  gain  fought. 

Note  here,  that  the  two  principals,  to  wit  100/, 
and  the  other  propounded,  arc  fuppofed  to  be  of 
one  and  ths  fam?  denomination  :   Alfo  the  intereft 

required" 
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required  will  be  of  the  fame  denomination  with  the 
given  interelt  of  loo  /. 

For  an  exampleof  this  Rule,  let  it  be  required 
to  find  out  the  intereft  of  400/.  for  a  week,  or  7 
days  at  the  rate  of  6 /.  for  100/.  for  a  year,  or 
365  daysv  Firft  multiplying  t he fe  three  numbers 
6,  400,  and  7  continually  multiplying  5  by 
400,  and  the  produA  thence  arifing  by  7)  the  lalt 
product  will  be  16800  for  a  Dividend  ;  alfo  mulci- 
piying  365  by  100,  the  produdtis  3650jforaDi- 
^ifor  \  Laftly,  dividing  16800  by  36500  (after cy- 
phers at  pleafureare  added  to  i58oo)  the  quotient 
(according  to  tne  fourth  Rule  of  the  27th  Chapter 
of  the  preceeding  Book)  will  be  difcovered  tobe 
this  decimal  .460 ^  ,  which  is  equal  to  9  j.  2  d. 
I  / irth.  (as  wi'.l  app^r  by  the  brief  way  of  valuing 
a  decimal  fraction  in  the  fourth  Rale  of  the  26th 
Ch'pter.) 

The  reafon  of  the  above  mentioned  rule  for  the 
computing  of  intereft  for  days,  will  be  manifeft  by 
this  following  wiy  of  folving  the  fame  qneftion  by 
t^o  fingle  Rules  rf  Three^  viz. 

6x  400 

/.  100  .  5  : :  4C0.  •  

TOO 

365  6  X  400  7  6  y  400  X  7 

I  100   '  '  (  365     X  I03 

•Which  fourth  proportional  in  the  latter  Rule  of 

6  y  400  A*  7  , 

Three,  to  wit, — r  ,  being;  well  viewed 

'  '  365  A-  100  '        °  ' 

the  truth  of  the  rule  before  delivered  will  be  ma- 

mfeft. 

HcuccoDc  vulgir  erroar  in  computing  intereft 

is 
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IS  difcovcrcd,  forfome  argue  thus,  (S  /.  is  the  inte- 
reft  of  100/.  foraycar^therefore  10  (or  t'  of  61.) 
is  the  intereft  for  a  month,and  confequently  2  j.6il 
for  a  week  or  feven  days,  and  fo  the  intereft  of 
400  /.  for  7  days,  computed  after  that  manner 
would  be  10  J.  wliich  exceeds  the  anfwer  found  by 
the  preceding  Rule  by  9  \  d.  very  near,which  fal* 
lacy  hath  its  rife  fromthe  taking,  (or  rather  mi- 
ftaking)  of  28  days  for  part  of  the  number  of 
days  in  a  year,  when  indeed  the  juft  7^  part  of 
35$  daysconlifls  of  30  -j^. 

Moreover,  by  the  help  01  this  decitnal  fraftion 
of  a  pound,  to  wit,  .000164383, 
which  is  very  near  the  intcrelt  of  j^notber  Rule 
one  pound  for  a  day  at  the  rate  of  g,,/^^ 
6  fercem.  per  annum  (as  will  appear   for  iays. 
by  the  preceeding  rule)the  intereft  of 
any  principal  (  fuppofed  to  be  pounds  or  decimal 
parts  of  a  pound)  for  any  number  of  days  pro- 
pounded, at  the  faid  rate  of  intereft,  may  be  found 
out  by  multiplication  only,  viz^,  Firft  multiply 
the  faid  decimal  .000164383  by  the  principal 
whofe  intereft  is  required,  then  multiply  that  pro-  ' 
du6t  by  the  number  of  days  propounded,  fo  (h  dl 
this  laft  produd  be  the  intereft  required  \  (but 
in  thefe  multiplications  refped  muft  be  had  to  the 
cutting  off  of  places  in  the  products,  according  to 
the  fecond  and  third  Rules  of  the  26th  Chapter  of 
the  preceeding  Book;)  for  example,if  it  be  required 
to  find  the  intereft  of  1000/.  for  131  days,  at  the 
TSXt  of6  per  cent.per  ^m.  the  j4nfw.  will  be  found 
21^534 +,  or  21 /.  10;.  8^  +  for  according  to  the 
rule  laft  given. 


,000164383 
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000154383  r  I ooo  ;r  i3l=2r.534»  + 


But  at  another  rate  of  intereft,  a  peculiar  decimal 
inllcad  of  the  faid  .000 164383  (which  ferves  only 
for  6fcr  lem.  per  annum)  niuft  be  found  out  by  the 
firfl:  rule  aforegoing,  before  the  latter  rule  Can  take 
place,  the  rcafon  of  which  latter  rule  dcth  alfo  evi- 
dently arifc  from  two  fingle  rules  of  three. 

IX.  When  ant  Annuity  payable  yearly  is  m  ar- 

renr  for  any  number  ot  years, and ic 
The  manner  of  is  required  to  know  what  ihe  fame 
fumming  up  Aji-  ^jji  amount  unto,  fimple  intereft 
rear^Wth  ^ai  being  computed  for  each  particular 
lisi^ances  offm-  yearly  payment,  from  the  time  it  be- 
pleintcrejf.       came  due,  until  the  end  of  the  term 

of  years,  the  work  will  be  as  in  this 
following  example,  ^z;::.  If  an  Annuity-,  oryeiarly 
rent  of  134/.  10  s.  6  d.  be  ail  forborn  till  the  end 
X)f  4  years,  what  will  it  then  amount  unto,  fimple 
ifitercft  being  allowed  at  the  rate  of  6  per  cent,  per 
Annnm  for  each  years  rent,  from  the  time  on  vvhich 
it  was  doe,  until  the  end  of  the  faid  terniof  four 
years  ?  Anfw,  <^%6  L  1  o    6  i-^l  d. 

It  is  evident  by  the  queftion,  that  at  the  rate  of 
intereft  propounded,  there  muft  be  computed  th^ 
intereft  of  1 34  10  s.6  d.  (due  at  the  third  year^ 
end)  for  one  year  (to  wit,  the  fourth  year:)  alfo 
the  intereft  of  the  like  fum  due  at  the  fecona  years 
end,  for  two  years  (to  wit,  the  third  and  fourth 
years  O^il^^vvife  t-he  intereft  of  the  fame  fum  due 
it  the  fifft  years  end,  for  three  ye;?rs  (to  wit,  the 
iecond,  third  and  fourth  years  :)  all  which  intereft 
beigg  added  to  the  fum  of  the  four  years  reflt^  the 
total  fum  will  fhcw  what  the  faid  Annuity  will  a- 

mount 
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mount  unto  at  the  end  o-f  the  faid  term  of  4  years- 


Explication, 

years      L    s.  d. 
Th§  intereft  of  134  /.  fi  is  • . .  8  :  r  :  5.  i5 
10  i.  6  d.zt  6.fer  cent,  ftr^^z  is  •  .  .16:  2: 10.32 
anntm^  for  (.Sis-  •.24:4: 

The  fum  of  the  4years'p 
rent  (to  wit,4  times  134/. ^  is  . 538  :  2  :  o 
^9s.6d.  J  '  

All  which  added  togeO 
ther  give  the  Anfwcr  of^  • .  .  585  :  10  :  5.ptf 
the  queftion,  to  wir,  j 

X.  When  it  is  required  to  find  out  how  much 
ready  money  will  fatisfie  a  Debt  due 
at  the  end  of  any  fpace  of  time  to  %Zlf.fZ 

,        1     •  IT  •       ^    aijcompt  of  mo^ 

came,  by  rebating  or  difcompting  at  J  fimplc 
a  give#rate  of  fimplc  intereft,  it  may  intereji. 
be  efFeded  by  this  rule,  viz,,  Firft, 
find  out  the  intereft  of  loo/,  at  the  given  rate  of 
intereft,  for  the  time  which  the  ready  money  is  to 
be  paid  beforehand,  then  adding  the  intereft  fo 
found  to  100  /.  make  always  the  fum  of  that  addi- 
tion the  firft  term  in  a  rule  of  three  j  igo  /.  the  fe- 
cond  term  ;  and  the  debt  propounded  tobefatisfied 
the  third  term  ;  laftly,  the  fourth  proportional 
found  out  by  the  faid  Rnle  of  Three  fhall  be  the  ready 
money  which  ought  to  be  paid  in  fatisfadion  of  the 
dept  propounded. 

Example  i.  If  a  debt  of  100/.  be  payable  at  the 
end  of  a  year  to  come,  how  much  ready  money 
will  difcharge  that  debt  by  rebating  or  difcompt- 
ing at  the  rate  of  6  per  cent,  per  mnum  ?  Anfv:,  94  /* 

6  s, 


9 
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6  /.  9  ^.  2/.  very  near  ;   for  by  the  Rh^Ic  oflhrec. 

io5  .  100::  ICO,  94  3395  + 

That  is  to  fay,  if  io(5/.(which  is  composed  of  100/. 
principal  and  6  I.  intereft)  proceeds  from  100  /. 
principal  forborn  for  a  year,  from  what  principal 
forborn  for  a  y^ar  doth  100/.  (composM  of  prin- 
cipal and  intereft) proceed  from  ?  Arffw.p^.ii96r.+ 
(or  94  /.  6  9  i  d,  very  near)  principal  money  : 
therefore  94  /.  6  9  7  ^.in  ready  money^is  of  equal 
value  with  ico  /.  due  at  the  end  of  a  year  to  comej 
for  if  the  faid  94 1.6  j.9  i  ^  be  put  forth  at  intereft 
for  a  year,at  the  rate  of  6  p^r  cent,  per  annum^xt  will 
gain  5  /.  13  J.  2  J^,  very  near5which  together  with 
the  faid  94 1.6  s.  9  f  ^.  makes  the  100  7.  the  debt 
firft  propounded  to  be  difcharged  by  rebate. 

Example  2.  If  1 50  /.  10  s.  be  payable  at  the  end 
of  73  days  to  come,  how  macfi  prefent  mogty  will 
difcharge  the  faid  debt,  by  rebating  after  the  rate 
of  6  per  cent,  per  annum  ?  Anfw.  148  /.  14     3  t  ^.  + 

as  by  the  following  operation  is  manifelt. 

days      I,        days  L 
/.   365  .   6  :  :   73  .1.2 

/•       /.  /.  /. 

//.  101.2  .  100  ::  150.5  .  I48.7154  + 

That  is  to  fay,  Firft,  1  feek  by  a  fmgle  Rnle  of  Three 
the  intereft  of  io>/.  for  73  days,  at  the  rate  of 
intereft  propounded,  faving,  if  355  days  (or  a 
year)gain  6  /.  ^^hat  will  73  days  gain  ?  Anfa?.  i  —l* 
or  1.2/.    Then  adding  the  faid  1,2  to  100,  I  fay, 

by 
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by  a  fecond  R^le  of  Threcj  if  loi.  2/.  principal  and 
interell,  payable  at  the  end  of  73  days  to  come, 
be  equivalent  to  100  /•  ready  money,  what  ready 
money  is  150  /.  10 (or  150.  5  )  payable  at  the 
end  of  73  days  to  conre  equivalent  unto  ?  So  by 
multiplying  and  dividing  (according  to  the  rules 
of  Decimal  Multiplication  and  Divifion  explained 
in  Chapter  26  a^d  27  of  the  preceeding  Book)  the 
quotient  or  anfwer  of  the  queftion  will  be  found 
148.71 54 +,t hat  is,  148/.  3 for  the  deci- 
mal .71 54  being  valued  according  to  the  brief  way 
at  the  end  of  the  fourth  rule  of  the  26th  Chapter, 
will  by  infpedtiononly  bedifcovered  to  be  14^.3^^. 
which  rule  I  fhall  here  once  for  all,  advife  the 
Learner  to  be  well  acquainted  with. 

The  Proof. 

Seek  (by  the  Rule  of  Three)  what  the  ready  mo- 
ney found  as  aforefaid  will  gain,  in  fo  much  time 
as  it  is  paid  before  hand  at  the  rate  of  intereft  pro* 
pounded  ;  then  having  added  this  gain  to  the  faid 
ready  money,  if  the  fum  be  equal  to  the  debt  firft 
propounded  to  be  fatisficdby  rcbate^he  ready  mo- 
ney was  rightly  found  out.  So  the  l-aft  example  will 
be  thus  proved, 

/.      /.         /.  .  A 
100,  1.2      148.7154  .  (1.7^45 

Which  fourth  proportional  1.7845  beihg  added 
to  148.7154^  the  fum  will  be  150.4999  +,  which 
doth  not  want  a  farthing  of  1 50  /.  1  o/.the  debt  firft 
propounded. 

A  a  ,V/.  When 
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XL  When  it  is  required  to  find  the  prefenc 

worth  of  an^  Annuity,  by  rebating  or 
difcompting  at  a  given  rate  of  fimple 
intereft,  the  operation  will  be  as 
in  the  following  example,  '-uiz..  How 
much  prefcnt  money  is  equivalent 
to  an  Annuity  or  rent  of  100  /.  pet 
annum  to  continue  five  years,  rebate  being  made 
at  the  rate  of  6  /.  for  100  /.  for  one  year,  at 
fimple .  intcrcft  ?  Anfvo.  425  /.  18/.  9 1  d.  very 
near.  ' 

,  It  is  manifeft  that  there  muft  be  computed  the 
preferit  worth  of  100  /.  due  at  the  firft  years  end  \ 
a!fo  j[he  prefent  worth  of  100/.  due  at  the  fccond 
years  end,  and  in  like  manner  for  the  third,  fourth 
and  fif  h  years^  all  which  particular  prefent  worths 
bei:  g  added  together,  the  aggregate  or  fum  will 
be  the  total  prefent  worth  of  the  Annuity,  to  wit 

8286150 

in  the  example  above  propounded,  425^7^-—: — /. 

0821267 

that  is^  4^5  /.  18  j.  pi    very  near. 

The  operation  by  decimals  (which  will  come 
near  enough  to^  the  truth)  will.be  as  followeth,  ri^. 


/. 


1. 
2.. 

3. 


ic6 

fU 
iiS 

124 

130 


100 

ICQ 

100 ; 
icd.: 
loa: 


ICO  .  94,33962  + 
100  .  89,28571  + 

ICQ  .  84,74576  + 
100  .  80,64516  + 

100 .  76592307  + 
Anfw.  42S>93933  + 


Here 
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Here  by  the  way,  from  the  manner  of  refolving 
the  laft  mentioned  queftion,  that  Rnk  commonly 
called  E^Hation  of  Payments^  v^'hich  is  infilled  on  by 
divers  ylrithmeticd  HV/V^rj^vvill  be  found  erroneous, 
which  I  thus  prove. 

1-  Since  that  rule  aims  at  the  reducing  of  feveral 
days  ot  payment,  upon  which  particular  fums  of 
money  are  due,  unto  a  mean  time  upon  which  the 
aggregate  or  total  of  thofe  particular  fums  ought 
to  be  paid,  without  damage  to  the  Debitor  or  Cre- 
ditor^  there  muft  be  necellarily  fomerateofintereft 
implied  j  for  otherwife  why  may  not  any  day  at 
pleafure  be  afllgnedfor  one  intire  payment? 

2.  If  fome  rate  of  intereft  be  impliedjthen  equity 
requires  that  the  prefent  worth  of  the  total  fum 
payable  at  one  entire  payment,  rebate  or  difcompt 
being  made  according  to  that  rate  of  intereft,  may 
be  equal  to  the  fum  of  the  prefent  worths  of  the 
particular  fums  of  money,  rebate  being  made  at  the 
fame  rate  of  intereft, 

3.  In  regard  the  faid  Rhle  doth  mention  no  par- 
ticular rate  of  Intereft,  it  ought  to  be  true  at  any 
rate  of  intereft  whatfoever. 

4.  Let  us  therefore  examine  thp  faid  R^le  accord- 
ing to  the  rate  oi  6y€r  cemnm^jer  annum^  iimple  in- 
tereft>  by  taking  the  laft  mentioned  queftion  for 
an  example,  which  (according  to  the  accuftomcd 
manner)will  be  thus  ftated,t/k.  If  500  /.ought  to  be 
paid  by  five  equal  yearly  paynients,to  wit,  100/,  at 
each  years  end,  what  time  ought  to  be  given  for  the 
payment  of  the  faid  500/,  atone  entire  payment^ 
without  lols  either  to  the  Debitor  or  Creditor. 

5.  By  proceeding  according  to  the  faid  rule  of 
Elation  off^yments  (which  faith,  If  the  fum  of  the 


A  ai 


580  htireji.  Appendix. 

pvodufts,  avifmg  from  the  multiplication  of  each 
particular  fum  of  money  by  its  refpeftive  time,  be 
divided  by  the  fum  or  aggregate  of  the  faid  particu- 
lar fums  of  money,  the  quotient  will  be  the  mean 
time  to  be  afligned  for  one  entire  payment  j  there 
will  be  found  three  years,which  time('according  to 
the  faid  rulej  ought  to  be  given  for  the  payment  of 
the  whole  500  /. 

6.  Now  if  500/.  due  at  the  end  of  three  years  to 
come  be  worth  as  much  in  prefent  money^as  is  the 
prefent  worth  of  an  Anmity  of  100  /.  to  continue 
live  years,  then  the  faid  Rule  of  E^umon  is  true  ;  o- 
therwife  falfc,  but  the  prefent  worth  of  500  /.  due 
at  the  end  ot  three  years  to  come,  rebate  being 
made  at  the  rate  of  6  per  eeritum^  fer  anmtm^  Jtmple 
imerefi^yNiW  be  found(by  the  tenth  Rule  of  this  Chap- 
ter)to  be 423/.  \^u6d.  sfycvy  near;  alfo  the  pre- 
fent worth  of  the  faid  Ammy^  rebate  being  made 
as  before,  is  found  (as  appeareth  by  the  refolution 
of  the  lafl  mentioned  queftion^  to  be  425/.  i%s.()\d. 
very  near  ;  wherefore  it  is  evident  that  the  Cre- 
ditorXokiYiiL  ^s.i\d.  very  near,  by  receiving  the 
whole  500  /.  at  three  years  end  :  Moreover  at  6  per 
tentujn^  per  anmm^  compound  wterefi^  he  would  lofe 

1/.  8/.  6d.  very  near, as  will  be  manifeft  by  the 
hies  of  ccmpoHxid  interefi  hereafter  exprefled  :  So  that 
the  lofs  will  be  either  more  or  lefs  according  as  the 
rate  of  intereft  doth  differ:  And  therefore  I  conclude 
the  faid  Rule  (as  alfo  all  other  rules  or  refolutions 
of  queftions  which  have  depcndance  thereon  j  to  be 
erroneous- 

Although  queftions  of  this  nature  feldom  come 
into  pradtice,  yet  he  that  will  take  the  pains,  may 
find  out  fuch  a  mean  time  as  is  required  by  the  faid 

RhIc 
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Rule  of  Eefuation  of  fAyments,  at  any  rate  of  fimple 
intereftby  this  following  rule,  viz.. 

Firft,  By  the  preceeding  tenth  Rule  of  this  Chap- 
ter find  out  the  prefcnt  worth  of  every  particular 
fum  in  the  qucftion  payable  at  a  time  to  come,  by 
rebating  at  the  rate  of  intereft  agreed  on  j  then 
find  in  what  time  the  fum  of  thofe  prefent  worths 
will  be  augmented  unto  the  total  of  ail  the  parti- 
cular fums  payable  at  times  to  come,  according  to 
the  firft  agreement,  fo  fliall  the  time  found  out  be 
the  mean  time  for  the  payment  of  the  whole  debt : 
thus  the  mean  or  equated  time  in  the  laft  example 
will  befoundtobe  i.897p,  &r.  years  (not  three 
years,  as  the  faid  Rule  of  Equation  of  faymems 
would  have  it)  for  by  rebating  at  6  per  cev.  fer  an- 
mm,  fimple  intereft,  500/.  payable  at  the  end  of 
2-8979,  &c.  years  to  come  ("that  is  2  years  and  328 
days  very  near)  is  worth  in  ready  money  425  /. 
18  /.  9\({.vcry  near,and  the  fame  ready  money  isal- 
fo  the  prefent  value  of  100  /.  Annuity  for  5  years,at 
the  fame  rate  of  intereft,  as  before  hath  been  mani- 
fefted.But  to  return  to  the  path  from  which  I  have 
made  a  digreflion. 

From  the  preceeding  tenth  rule  of  this  Chapter 
thetollowmg  Tablesl.  and  U.  arc  deduced,  whofc 
conftrwaion  and  ufe  are  aftervvards  declared. 


A  a  1 
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I 

Z 

3 
4 

s 

6 
7 


Table  V. 
Which  fheweth  in 
decimal  parts  of  a 
pound^the  prefent 
worth  of  one 
pound  due  at  the 
end  of  any  number 
of  years  to  qome, 
not  exceeding  7 
years,  at  thp  rate 
of  6  per  centum^ 
per  amum^  fimplc 

intereft. 

.89^857 

.847457 
805451 

•769230 

.735294 


I 

2 

3 
4 

5 

6 

7 


Appendix, 

Tableil. 
Which  fheweth  in 
pounds  and  deci- 
mal parts  of  a 
pound ,  the  pre- 
fent  worth  of  one 
pound  Annuity,to 
continue  any  num- 
ber of  years  not 
e^^eeding  7,atthe 
rate  of  6  per  cen- 
tHrrijper  anmm^  fim- 

ple  intereft. 


1 
2 

3 
4 
4 
S 


943396 
835253 

583710 
490162 

^59393 
994687 

69891^ 


The  Confiru^ion  of  Table  I. 

The  numbers  in  the  firft  TableVhich  are-placed 
right  againft  the  numbers  of  years  i,2,3,4,5,6,and 
7^  are  decimal  fraftions,  one  pound  of  Englifli  mo- 
ney being  the  Integer,  and  are  thus  found  (accor- 
ding to  the  preceeding  tenth  Rule  of  this  Chapter) 


105 
112 
118 


100 
100 

ICO 


I 

I 


,943396 
,892857 

>847457 


+ 

+ 

t 
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whereby  it  appears,that  i/.  due  at  the  end  of  a  year 
to  come,  is  worth  ia  ready  money  .943395  that 
is,  18  J.  10  ^.  I  f.and  fomewhat  more.Alfo  i/.due* 
at  the  end  of  two  years  to  come,  is  worth  in  ready 
money  .8928 5 7'**,or  \  -j  s.  \o\d.  rebate  being  made 
at  the  rate  of  6  per  cemnm^per  annfim^fmYllQ  interefl", 
the  like  is  to  be  underfl:ood  of  the  refl:  of  the  num- 
bers in  Table  I.  which  may  be  continued  to  more 
years^  and  other  Tables  alfo  of  rebate  may  be  fra- 
med upon  the  fame  ground,  for  months,  or  days,by 
the  ingenious  Artifl:. 

The  life  of  Table  I. 
The  praftical  ufe  of  the  faid  firfl:  Table  will  be 
manifcft  by  folving  this  following  q&eftion  ; 
How  much  ready  money  will  difcharge  345  /.  1 5  /. 
6  d.  due  at  the  end  of  five  years  to  come,by  rebating 
fimple  interefl:  at  the  rate  of  6  per  centum^per  anmm? 
Arjfvoer^  265  /.  19  j.  7  ^  which  is  thus  found  out; 
t/i^.In  the  preceeding5  Table  Lright  againft  5years, 
I  find  the  decimal  .75923,which  fhews  that  i  /.  due 
at  the  end  of  five  years  to  come  is  worth  in  ready 
money  75923  (that  is,  i  5  J.  47^  ^0  then  inftead  of 
1 5  s.  6  d.  mentioned  in  the  quefl:ion  propounded^ 
taking  the  decimal  .'^75  which  is  equal  to  i  5  j.  6d. 
(the  fame  being  leJuced  according  to  the  fifth  Rule 
of  the  23  Chapter  of  the  preceeding  Book)l  fay,  by 
the  Rule  of  Three ^ 

I  .  ,75923       345-775  •  (265.9805  + 
That  is  to  fay  if  i/.  give  ,^691^1.  what  will  345 
•775  '•giv'e?y^/7/ip.2(J5.98o5  /.  for  multiplying  345 
•775  by  .76923,  according  to  the  fecond  ^^'^ 
the  26  Chapter  of  the  precceding  Book,the  product 
will  be  f 65. 980 5,  that  is,  255  /•  19  . .  7 

A  a  4  The 
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The  Co^iftrutlion  of  Table  II. 

The  numbers  in  the  fecond  Table  arc  found  out  by 
the  addition  of  thofe  in  the  firft,  vUi  the  firft  num- 
ber in  thelatter  TMe  is  the  fame  with  the  firft  numi 
ber  in  the  former^the  fecond  in  the  latter  is  the  fum 
of  the  firft  and  fecond  in  the  former ;  the  third  in 
the  latter  is  the  fgm  of  the  firft,fecond  and  third  in 
the  former,  and  in  that  manner  the  reft  are  found  \ 
fche  re^fon  of  which  compofitionis  manifeft  fromthe 
example  of  the  eleventh  rule  aforegoing'i)otherwife 
the  numbers  in  Table  IL  may  be  found  more  eafily 
thus,'z^/;c.the  firft  number  in  the  faid  Table  II.  is  the 
fame  with  the  firft  number  in  Table  I.  the  fecond 
number  in  the  latter  Table  is  composed  of  the  fecond 
number  in  the  former  and  the  firft  in  the  latter,  the 
third  number  in  the  latter  Table  is  compos  d  of 
the  third  number  in  the  former  and  the  fecond  in  the 
latter,  the  foiirrh  in  the  latter  is  composM  of  the 
fourth  in  the  former  and  the  third  in  the  lattcr;thc 
like  is  to  be  underftood  of  the  reft  of  the  numbers  in 
Table  1 1,  which  might  be  continued  to  more  years^& 
fitted  to  other  rates  of  inter^,but  I  ftiall  fp:are  that 
labour,  in  regard  a  more  equal  way  of  finding  out 
the  prefent  worth  of  an  Annuity,  agreeable  to  the 
accuftomed  and  pradlical  rates  of  buying  and  felling 
Anniiiries  of  Rents,  for  terms  of  ycars>is  grounded 
upon  a  computation  of  intereft'uppn  intereft  as  will 
hereafter  be  made  manifeft,for  at  fimple  intereft  an 
y^nnuity  will  be  overvalued. 

The  life  of  Table  II, 

The  ufe  oiTahU  II.  will  appear  by  this  follow- 

ing 
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Jng  example  ;  viz..  What  is  the  prefcnt  worth  of 
an  Annuity  oi  100  /.  per  Annnm  payable  yearly  du- 
ring the  term  of  five  years,  difcompt  or  rebate  be- 
ing made  at  the  rate  of  6  percemnm^per  ^raw/w^fim- 
pleintcreft?  jinfwer^  ^1^  1.  iS's.^^d.  very  near 
which  is  thus  found  out,  viz..  In  the  prececding  Ta^ 
hie  II.  right  againit  five  years,  1  find  this  number 
4.2$9393,whichfhcws  that  an  Annuity  of  i  /.  pay- 
able yearly  during  five  years,  is  worth  in  ready 
money 4.259393 /.  (that  is  4/.  5  s.  2  d.  and  fome- 
what  more)  therefore,  I  fay,  by  the  Rnle  of  Three  j 

/.     /.  /.  /. 

I  •  4.259393  100.(425.9393 
That  is  to  fay,if  i  /.give  4.2 593.9  s/.what  will  100/. 
give?  j4nfwer  ^2^  I.  iS  s.^ld,  very  near,  for  by 
multiplying  4.259393  by  100,  the  producT:  (accor- 
ding to  the  fecond  rule  of  the  26  Chapter  of  the 
preceeding  Book)  is  42.5.93931  that  is,  425 /.i8x. 
9\d.  very  near.  Which  operation  being  compared 
with  the  manner  of  folving  the  fame  queftion  be- 
fore mentioned  in  the  eleventh  Rule  of  this 
Chapt-er,  the  great  benefit  of  Tables  of  this 
kind  in  point  of  expedition  will  be  apparent. 

XII.  When  it  is  required  to  know, 
unto  what  funi  of  money  any  pro-  ofthefirbe^- 
pounded  principal  forborn  any  num- 
ber  or  years  will  at  the  end  of  luch  inteveji. 
term  be  augmented  unto,  intcreft  up- 
on interefl  being  computed  at  9  given  rate,  there 
muft  be  found  a  rank  of  continual  proportionals  , 
more  in  number  by  one  than  is  the  number  of  years 
in  the  qucllion  ^  of  which  proportipnah  the  firft 
is  th<  principal  f  lligned,  the  fecond  mulf  increafe 

or 
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or  proceed  from  the  firft,  the  third  from  the  fe; 
cond,&c.  in  fuch  manner  or  rate,  as  io5  proceeds 
from  loo  (or  as  1 08  from  1 00,  if  the  rate  of  inte- 
reft  be  8  fer  cemum)  then  will  the  lafl: proportional 
be  the  Anfwer  of  the  queftion  :  So  if  300  pounds 
principal  money  be  put  forth  at  intereft  upon  inte- 
reft,  at  the  rate  of  6  /.  for  1 00  /.  for  one  year,  and 
all  forborn  until  the  end  of  4  years,  there  will  then 
be  due  378.743088,  or  378/.  14/.  iQ\d.  very 
rear,  as  by  the  four  following  RhUs  of  Three  is  ma- 
Difeft. 

/'300  .318 

100.   105  .337.08 

^337.08    .  357-3048 
^C,3 57.3048.  378.743088 

For  the  faid  300  /.  will  at  the  firfl:  years  end  be 
augmented  u  to  3  18/.  which  31 8  /.  being  put  forth 
as  a  principal  for  i  year^  will  (at  the  fecond  years 
end)  be  augmented  unto  337.o8,again  this  337.08 
being  put  forth  as  a  principd  for  [  year,will  (at  the 
third  years  end)  be  augmented  unto  3  57.3048,  in 
like  manner  3  57.3048  being  put  forth  as  a  prwcif^l 
for  I  year,  will  (at  he  fourth  years  end)  be  aug- 
mented unto  378.743088,  which  is  the  number  re- 
quired by  the  queftion.  And  if  the  work  be  well  ex- 
amined, it  will  appear  (as  was  before  dedared)that 
the  principal  firft  afljgned,to  wit  300/.  and  the  num- 
bers refulting  fuccelTively  at  the  ends  of  the  feveral 
years  are  continual  proportionals^  vit.  thefe  five 
numbers  are  fo  qualified,  that  if  the  fecond  beinul- 

300  I  318  I  337-08  I  357-3048  I  378.74308S 

tiplied 
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tiplied  by  it  felf^  the  produft  will  be  equal  to  the 
produft  of  the  firft  and  third  ^  alfo  if  the  third  be 
multiplyed  by  it  felf,  the  produft  will  be  equal  to 
the  produd  of  the  fecond  and  fourth ;  in  like  man- 
ner^ if  there  were  more  continual  proportionals  in  a 
rank,  if  any  one  proportional  which  is  placed  be- 
tween two  next  on  each  fide  of  fuch  one,  be  multi- 
plied by  in  felf,  the  produft  will  be  equal  to  the 
product  of  thofe  two  extreams(which  is  a  property 
peculiar  to  continual  proportionals.) 

Note  here  by  the  way,  that  if  any  Tn>o  numbers 
two  numbers  be  propounded/uppofe  ^^^^ 

J      o       J  •  *  L  *    J  4.  ^  thirds  a 

300  and  318,  and  It  be  required  to  j-^,^,^^  ^^j^^^ 
find  to  them  a  third,  a  fourth,  a  fifth,   ^c.in  contim^ 
&e.  in  continual  pfoportion,mukiply   al  proportion. 
the  fecond  proportional  318  by  it 
felf,  and  divide  the  product  101 124  by  the  firft: 

f)roportional  300,  fo  fhall  the  quotient  337.08  be  a 
hird  in  continual  proportionilnlike  manner  if  you 
multiply  the  third  proportional  337-o8by  it  felf, 
and  divide  the  produd  113622.5264  bythelccond 
proportional  3 18  the  quotient  357-3048  (hall  be  a  • 
fourth  in  continual  proportion,  and  after  the  fame 
manner  a  fifth,a  fixth^or  as  many  as  you  pleafe  may 
be  found  out. 

From  what  hath  been  faid  byway  of  explication 
of  the  preceeding  twelfth  Rule,  the  following  Ta^ 
hie  III.  is  deduccd,the  conftrudion  and  ufe  whereof 
is  afterwards  declared. 
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Tht  ConJlrH^ion  of  the  preceedwg  Table  III. 

The  numbers  1,2,  3,  4,&c.to  30,111  the  firfl:  co- 
lamn  on  the  lefc  hand  figoifie  years  j  the  numbers 
4,5,5,7^8,9,10^1 1, and  12,  placed  at  the  head  of  the 
reft  ofthecolumus  fignifieratesof intereft,for  looA 
lent  for  a  year,  and  the  numbers  placed  in  the  feve- 
raf  columns  underneath  thofe  rates  of  intereft,  are 
found  out  by  the  Rnle  of  Three  in  decimals^in  man- 
ner following  viz.. 


I.  100  .  104  : :     I      :  :  (r.04 

II.  100  .  104  ::  T.04    ::  (i.o8i6 

III.  ]  100  .  104  ::  i.o8i5::  (1.12485 


That  is  to  fay,Firft  if  100  /.  put  forth  at  intereft 
for  a  year  be  augmented  to  104  /.  at  the  years  end, 
what  will  I  /.  be  then  augmented  unto  at  the  fame 
rate  ?  Arjfw.  i  .040  /.  (that  is  i /.  o  s,9d.  2/,and  fome- 
what  more)  which  1. 04  (or  i.o+oco,  the  cyphers 
after  the  4  being  of  no  value  in  decimals)  is  the  firft 
number  in  the  fecond  column  belonging  to  4  per 
centHm^  and  is  placed  right  againft  1  year  in  the  firll 
column. 

Secondly, fay  if  100/.  lent  for  a  year  be  augmented 
to  104  /.  at  the  years  end,  what  will  1.04/.  be 
then  augmented  unto  at  the  fame  rate  ?  Anfw, 
i.c8i5/.  (that  is  1  /.  I  s.  jd.  if.  +)  which  1.08 15 
is  the  fecond  number  in  the  faid  column  of  4  per 
cent,  and  is  placed  right  againft  2  years  in  the  firft 
column. 


Thirdly^ 
• 
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Thirdly,  as  100  is  to  104,  fo  is  1.0816  to 
1. 124864  (or  I  /.  2  J.  5  ^.  2  /.+)  which  1. 12486  is 
the  third  number  in  the  column  of  4  fcr  cemnm^sind 
is  placed  right  againft  3  years  in  the  firft  column. 
Hence  it  appears,  that  1/.  at  4  per  cent nm^ftr  annum 
compound  intereft,  will  at  the  end  of  3  years  be 
augmented  unto  i .  1 24864  L( that  is,  1  /.  2  i.5  d.i  f: 
and  fomewhat  more.) 

After  the  fame  manner  the  rell  of  the  numbers  in' 
the  fecond  column,  as  alfo  in  the  other  columns  are 

found  out  (jnntatis  mntandis.) 

The  ufe  of  the  frcceeding  thirdTabk. 

Qnefl.  I.  What  will  1 36  /.  1 5  f.  6^.be  augmented 
unto,  being  forborn  20  yeys>intcrefl:  uponintereft 
being  computed  at  the  rate  of  6  fer  cemum  per  an- 
mm}  Anfrv.^^Sl,  13/.  id.  very  near,  which  is 
thus  found  out. 

Firft,  looking  into  the  fourth  column  of  thefaid 
third  Tahlcy  to  wit,  that  column  which  hath  the  fi- 
gure 6  placed  at  the  head  of  it,  I  find  right  againft 
20  years  the  number  3.207  i3,which  fhews  that  1 1. 
being  continued  20  ytavszt  6  per  centttTn^per  annu/n^ 
compound  intereft,  and  all  forborn  until  the  end  of 
thefaid  term  will  be  augmented  unto  3.20713  /. 
(that  is  3  l.^s.id.2f.  and  fomewhat  more)  therefore 
after  the  1 5  s.  6d.  in  the  queftion  is  reduced  to  the 
decimal  .775  (bjf  the  fixteenth  rule  of  the  23 
Chapter  of  the  preceeding  Book)!  multiply  the  faid 
tabular  number  3.207 1 3  by  136.775  (the  fum  pro- 
pounded in  the  queftion)  according  to  the  fe- 
cond rule  of  the  26th  Chapter,  fo  the  produft  is 

foand 
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found  to  be  438.665v&c.that  is,  438/.  13  ^-  i  ^  for 
the  Anfwer  of  the  queftion.  View  the  operation 
here  following. 

1  .  3.20713  :  :  I3<?.77S  .  (438.665  + 
135.775 


1603555 
2244991  * 

2244991  ^ 
1^24278 
962139 
320713  • 

'  438I65520575 

Bllieft.i.  if  320/.  be  forborn  1 1  years,  at  inte-* 
reft  upon  intereft  at  5  per  centHmj  per  anmm^  what 
will  be  due  at  the  end  or  thofe  eleven  years  for  prin- 
cipal and  intereft?  An  fiver  ^^^^l.  6  s.  id.  For  in 
the  third  column  of  the  third  Table,  under  the  fi- 
gure five  at  the  head  of  the  column  and  right  againft 
1 1  years  you  will  find  this  number  1.7 103  3,  which 
fhews  that  i  /.  at  the  end  of  1 1  years  will  at  five 
per  centum^  per  annnm^  compound  intereft,  be  aug- 
mented to  1.7 1033  (that  is  I  /.  14  2  4*  I  /.  and 
fomewhat  morej  wherefore  by  multiplying  the 
faid  1. 7 1 03 3  by  320  the  number  of  pounds  pro- 
pounded in  the  queftion )  the  produft  will  be  547. 
30 5i  &c.  that  is  547  /.  6s.  id.  for  the  anfwer  of 
ihe queftion*   Sec  the  following  operation: 


1 


\ 
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1.7T033  ::  iio  \  (S4730S't- 
320 


34.20660 
5130P9 


547I30560 

After  the  fame  manner  the  numbers  belonging 
to  any  of  the  other  rates  of  intereft  mentioned  ia 
the  third  Table  are  to  be  ufed. 

XIII.  When  an  Annuity  payable  manner  of 
yearly  is  inarrear  for  any  number  f^^^^^i}^f^^ 
Of  years,  and  it  is  required  to  know  ^^^^  ^f^j^, 
what  the  fame  will  amount  unto,  hwances  of  in* 
Compound  intereft  being  computed  ^^^ejl  upon  in^ 
for  each  particular  Annuity  from  ^^^^-fi* 
the  time  it  became  due  until  the  end 
of  the  term  of  years,  the  work  will  be  as  in  the  fol- 
lowing example  i  viz.  Suppofe  an  Annuity  of  30oi 
payable  at  yearly  payments  be  forborn,  and  all  un- 
paid until  the  end  of  four  years,  thequeftion  is, 
what  will  then  be  due,  compound  intereft  being 
computed  at  the  rate  of  6  per  centum^  per  annum.iot 
each  yearly  payment  from  the  time  it  becomes  due 
to  the  end  of  the  faid  term  of  four  years  ?  jlnfwer^ 
13 12/.  qs.  8^.  very  near. 

It  is  evident  by  the  queftion,  that  th«e  muft  be 
computed  what  300/.  due  at  the  third  years  end 
will  be  augmented  unto  in  one  year  (to  wit,  the 
fourth  year )  at  6  per  centum  \  Alfo  what  300/.  due  ac 
the  fecond  years  end  will  be  augmented  unto  in 
two  years  (to  wit,  the  third  and  fourth  years ))  like* 

B  b  wifs 
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wife  what  300/.  due  at  the  firfl  years  end,  will  be 
augmented  unto,  in  the  three  following  years  (to 
wit  the  fecond,  third  and  fourth  years  )  all  which 
fums  being  added  to  300/.  (the  payment  due  at  the 
.  end  of  the  fourth  year,  which  is  incapable  of  any 
improvement )  the  aggregate  or  fum  will  be  tlie 
total  money  in  Arrear  at  the  end  of  the  fourth 
year,  to  wit,  1312,  as  may  appear  by  the 
following  operation,  ui^* 


L 

The  iaft  payment  of  the  Annuity^ 
due  at  the  end  of  the  fourth  year>  300: 

is  .  > 

Again,  the  300/.  due  at  the  third  s 
years  end,  will  in  one  year  after (^  g 
the  rate  of  6  fcr  ccntumy  be  augmen-T  ^  * 
ted  unto   J 

Alfo  300/.  due   at- the  fecond 
years  end,  will  in  two  years  at  the 
rate  of  6  per  centum^  per  annnw^  com-L 
pound  interefl:,  be  augmented  unto^  337.oc> 
(as  appears  by  the  firll  example  of 
the  twelfth  Rule  aforegoing.) 

In  like  manner  \  ^ool,  due  at  theO 
firft  years  end, will  in  three  years  be^  357-3048 
augmented  unto   _  J 

The  fnmme  due  at  four  year's  1 12.3848 
end  . . , .  '  J 

The  invention  of  the  numbers  before-mentioned 

l>eing  well  examined,  it  will  appear,  that  if  an 

Annuity  or  Rent  payable  at  yearly  payments  be 

proved 
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proved to  the  utmofl  as  intereft  upon  interefl,  and 
all  forborn  or  refpited  unto  the  end  of  certain 
years,  the  total  then  due  will  be  the  fura  of  a  rank 
of  continual  proportionals  as  many  in  number  as 
there  are  yearly  payments,,  tlie  firft  of  which  pro- 
portionals js  the  firft  (or  any  one)  years  rent,  and 
the  fecond  proportional  proceeds  from  the  lirft  in 
the  fame  rate  as  io6  proceeds  fi-om  loo,  if  the  rate 
of  intereft  be  6  per  cemum,  (  or  as  108  proceeds 
f  •°°»  iC.the  rate  of  intereft  be  8  fer  ctntmn, 
&c..)  and  fo  likcwife  the  third  from  thefecond* 
the  fourth  from  the  third,  &c.  (  after  the  manner 

dfthe  operation  in  the  firft  example  of  the  twelfth 
Rule  of  this  Chapter. 

Othtm^je, 

.  Find  a  principal  which  may  have  fUch  pr  opor- 
tion to  300  as  100  hath  to  5,  and  fay  by  the  RhI«  of 
ihree^  ■' 

^  .  100  ::  300  .  50004 

That  is  to  fay,  as  6 1,  intereft  hath  100/.  for  a 
principal,  fo  3 co/.  intereft  hath  5000/.  for  a 

5000/.  will  be  augmented 
unto,  being  forborn  four  years  at  <j  per  twr««,  per' 
"finum,  compound  intereft  (after  the  manner  of  the 
liTft  example  of  the  twelfth  rule  aforegoing; )  fo 
will  you  find  63.2.3848,from  which  fSbftraaing 
t/ie  faid  principal  ^occ/.  the  remainder  (as  before) 
JS  13 1 2.3848/.  being  the  liim  which  300/.  Annuity 
will  be  augmented  unto  at  the  end  of  four  years  ac- 
cording to  the  faid  rate  of  intereft,  the  Annuity  be- 
'Jig  payable  at  yearly  payments. 

B  b  i  thi 
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The  rcdfon  of  the  latter  Rule. 

If  a  principal  be  put  forth  at  interefl:  upon  in- 
tercft  payable  by  yearly  payments,  and  all  be  for- 
born  until  the  end  of  ctrtain  years^  the  total  then 
due  is  equal  to  the  aggregate  or  fum  of  thefe  three 
numbers,  to  wit,  thefaid  principal  firft  put  forth  i 
the  fum  of  the  annaal  fimple  interefts  of  that  prin- 
cipal i  and  the  utmofl:  iinprovement  of  thofe  lim- 
ple  interefts  by  computing  intcreft  upon  intereft  j 
wherefore  if  from  the  faid  aggregate  the  firft  prin- 
cipal be  fubftraftcd,  the  remainder  muft  necellarily 
confift  of  the  fum  of  the  annual  fimple  interefts, 
(  which  are  in  the  nature  of  an  AiTnuicy  )  and  the 
utmoft  improvement  of  thofe  fimple  intereft  (or 
Annuity)  by  computing  intereft  upon  intereft. 

The  Confirniiion  of  the  following 
Table  IV. 

Upon  the  aforefaid  grouncJs,  the  following  Ta- 
bk  IV.  is  calculated,  to  fhew  what  one  pound  An- 
nuity, payable  at  yearly  payments,  and  forborn 
any  number  of  years  under  3  c,  will  amount  unto 
by  computing  intereft  upon  intereft  at  any  of  the 
rates  expreft  at  the  head  of  the  faid  Table. 

But  the  fame  Table  may  be  more  eafily  compofed 
by  the  addition  of  the  numbers  in  the  preceding 
Table  III.  in  this  manner,  viz..  the  firft  number  in 
each  of  thofe  columns  in  the  {o\\omr\g  Table  Vf. 
at  the  head  whereof  are  placed  the  numbers  4,  5, 
6,  7, 8, 9, 10,  1 1,  and  12,  fignifying  rates  of  in- 


Chap.  V.  Inter  eft.  ':j  p  7 

tereft:  ^tr  cmum^  is  i  or  tinity,  the  fccond  numbe^ 
in  each  of  thefe  columns  in  the  latter  Tahl^ 
is  composed  of  1  or  unity,  and  the  firft  number 
in  the  refpedlive  columns  of  the  faid  preceding 

Alfo  the  third  number  in  each  of  the  faid  co- 
lumns of  this  Imer  Table  is  composM  of  1,  and  the 
fum  of  the  firft  and  fecond  number  of  the  refpe- 
dlivc  columns  or  the  former  Tahle^  and  in  that  or- 
der the  reft  arc  found  out ;  or  more  ealily  thus,  the 
third  number  in  the  Utter  Table  is  composed  of  the 
fecond  number  in  the  latter^  and  of  the  fecoad  ia 
iht  former ;  the  fourth  number  in  the  latter  is  com- 
posed of  the  third  in  the  latter^  and  of  the  third  in 
the  formr^  &c.  But  you  are  to  obferve  that  ac- 
cording to  either  of  thefe  ways  of  compofing  the 
fourth  Table  by  Addition,  the  numbers  in  the  pre- 
ceding Table  III.  ought  to  be  continued  to  more 
places  than  are  there  expreft  to  prevent  error 
which  may  happen  by  adding  of  defcftive  decimal 
fraftions. . 
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The  life  of  the  preceding  Table  IV. 

The  ufe  of  the  faid  fourth  Table  will  be  manifefl 
by  the  manner  of  foiving  this  Qpeftion,  viz.,  if  an 
Annuity  of  20/.  payable  by  yearly  payments  for 
15  years^beall  forborn  or  unpaid  until  the  end  of 
the  faid  term,  what  will  it  then  amount  unto,  upon 
a  computation  of  intereft  upon  intereft,  at  the  rate 
of  6  percemum^fer  anmm  ?  Anfvo.  465  /.  10/.  /\d,lf. 

very  near,  as  by  the  following  operation  is  evi- 
dent ;  For  in  the  column  belonging  to  6  per  cen^ 
turn  (  to  wit,  that  column  which  hath  the  figure  6 
placed  at  the  head  of  it)  right  againfl  15  years,  you 
will  find  23.27595,  which  fliews  that  an  Annuity 
of  1  /.  payable  at  yearly  payment  for  1 5  years,  will 
at  the  end  of  the  faid  term  (compound  intereft  be* 
ing  computed  at  6  percent,  per  anmim)  amount  unto 
33-^7596  /.  (or  23  /.  5  6d.  'V)  Therefore  multiply- 
ing the  faid  tabular  number  23.27595  by  20.  (  20 
becaufe  the  Annuity  propounded  is  20  /.)  the  pro- 
dud  will  be  455.5  1 9 4-,  that  is  455  L\os.  ^d.  if. 
which  is  the  anfwer  of  the  queftion  .j  view  the  fol- 
lowing  operation. 

I    .    23.27595  ::  20  .  (455.5 19•^ 

20 


455I51920 


In  the  fame  manner  the  numbers  in  the  other  co- 
lumn are  to  be  ufed. 

Xiy.  When  a  fum  of  money  is  due 
ef  rebate  at        ^.j^^^      Wme,  and  it  is  required 

to  know  what  it  is  worth  in  ready 
•     '        money,  rebate  being  made  at  a  given 

rate 


r 
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rate  of  compound  intereft,  the  work  will  not  be 
much  different  from  the  1 2  Rule  of  this  Chapter, 
^iz..  there  muft  be  found  a  feries  or  rank  9f  conti- 
nual proportionals  more  in  number  by  one,  than  is 
the  number  of  years  in  the  queftion  \  of  which  pro- 
portionals, the  firlt  is  the  money  propounded  to 
be  rebated,  the  fecond  muft  decrcafe  or  lelTcn  from 
the  firft,  the  third  from  the  fecond,  &c.  in  fuch 
manner  or  rate  as  100  decreafeth  from  106  (  or  as 
1  CO  from  1 085  if  the  rate  of  intereft  be  8  fcr  centum) 
then  will  the  laft  proportional  be  the  anfwer  of 
the  queftion  :  So  if  378  ibb^oss^-  be  due  at  the  end 
of  four  years  wholly  to  come,  it  will  be  found  to 
be  worth  in  ready  money  300/.  rebate  being  made 
at  compound  intereft  at  6  per  cm«w,as  by  the  four 
following  Knles  oiThrce  is  manifcft,  which  may  be 
proved  by  the  preceding  twelfth  rule,  where  it 
will  appear  that  300/.  being  forborn  four  years, 
will  at  the  faid  rate  of  compound  intereft  be  aug-» 
mented  unto  378.  743088  /. 

/.  /. 

C37S.743088  ;  357'3048 
^357.3048     .  337  08  ^ 
106  •  100  ::     337  08  .318. 

(.3*8.  .  300. 

Upon  this  grourd  the  following  TMe  V.  is  caU 
culated,  to  fticw  what  one  pound  due  at  the  end  of 
any  number  of  years  to  come,  is  worth  in  prefcnc 
iriOney,rebate  being  made  at  the  rates  of  compound 
intereft,  mentioned  in  the  faid  Table  \  by  the  help 
whereof  and  of  Multiplication^  queftions  of  rebate 
for  any  fum  propounded  may  be  performed  W'thout 
confiderable  error. 
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T^w  ConflrnElion  of  the  f  receding  Table  V, 

The  numbers  2,  5,4,&c.  to  set,  in  the  firft  co- 
lumn on  the  left  hand,  fignifie  years ;  the  numbers 
4, 5,6,  7,  8,  9,  10,  1 1  and  12,  placed  at  the  head 
of  the  reft  of  the  columns  fignifie  rates  of  intereft 
for  roo7.  lent  for  a  year,  and  the  numbers  placed 
in  the  feveral  columns  underneath  thofe  rates  of 
intereft  are  found  out  by  the  Rule  o( Three  in  deci- 
nprals,  in  manner  following,  vU. 

I.      104.100::!      .     (,5)515384615,  &c. 
IL     104.100  ::  ,96i55846i5+.(,9245552,&c. 
III.    104.100  ::  ,9245  552,8cc.  (,888995  4 

Thatistofdy,  Firft,  if  104.  decreafeto  100,  or  if 
104  /.  payable  at  the  end  of  a  year  to  come  be  worth 
100/.  ready  money,  what  ready  money  is  i  /.  due 
at  the  end  of  a  year  to  come  worth  ?  Anfwer^ 
.951 53845 1 5't* (or  1 9/.  2d,  very  near)  So  that 
.96x538  is  the  firft  decimal  in  the  fecond  column 
belonging  to  4  per  centum^  in  Table  V.  and  is  placed 
right  againft  i  year  in  thefirfl:  columjp. 

Secondly,  fay  in  like  manner  if  104  decrcafe  to 
100,  what  will  .9515384615,  &c.  (  the  decimal 
found  by  the  firft  Rule  of"  Three)  decreafe  unto  ? 
jlnfwer^  S>i^^^6ij  &c.  the  firft:  5  places  whereof,  to 
wit,  .924556  are  the  fecond  decimal  in  the  faid 
colunm  of  4per  cent,  which  is  placed  right  againft 
two  years. 


Thirdly, 
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Thirdly^as  104  is  to  100  j  fois,  9245552,  &cJ 
(the  decimal  found  by  the  fecond  RhIc  of  Three)  to 
.8889964  (or  17/.  9d,  which  is  the  third  de- 
cimal in  the  column  of  4  ; er  cemnm.  Hence  it  ap- 
pears that  I  /.  due  at  the  end  of  3  years  to  come 
is  worth  •888996't"  (or  iqs.  9W.  if.  and  fomewhat 
morej  in  ready  money,  rebate  being  made  at  the 
rate  of  4  fer  centHm^  per  annHm^  )  compound  inte- 
reft. 

After  the  fame  manner  the  reft  of  the  decimal 
fraftions  in  the  faid  fecond  column,  as  alfo  in  the 
other  columns  are  found  out  {mntdtis  mutandis.) 

The  nfe  of  the  preceding  Table  V. 

To  exemplifie  the  faid  fifth  Table,  let  it  be  requi^' 
red  to  find  out  how  much  ready  money  will  dif- 
charge  a  debt  of  356/.  payable  at  the  end  of  leven 
years  to  come,  by  rebating  at  the  rate  of  7  per  cen-^ 
tum^  per  amnm^  compound  intereft?  jinfw.  22 1/.  13/* 
I  id.  3/.  very  near.  For  in  the  fifth  column,  at  the 
head  whereof  is  placed  7,  fignifying  7  per  cemnm^ 
rightagainft  7  years,  I  find  .(J22749,  which  fhews 
that  1  /.  due  at  the  end  of  7  years*to  come  is  worth 
in  prefent  money  .622749  decimal  parts  of  a 
pound,  rebate  being  made  at  the  faid  rate  of  com- 
pound intereft.  Therefore  multiplying  the  faid  ta- 
bular number.  622749  by  the  faid  356/.  (the  debt 
propounded  )  the  prcduft  (  according  to  the  fe- 
cond ruleof  the  26th  Chapter)  will  be  22 1.698,  &c. 
that  is,  221/.  13/.  11^.  3/.  which  is  the  Anfwer  of 
the  queftion.  See  the  fubfequcnt  operation. 
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I  ;  ,622749  ::  355  .  ('221.698 't- 
35^ 


3736494 
3113745 
1^68247 

-  I  a 

22 1 1698544 


la  the  fame  manner  the  numbers  in  the  other  co 
lurans  are  to  be  ufed. 

XV.  The  finding  out  the  prefenC 
lafini  the  pre-  worth  of  an  Annuity  is  grounded  upon 
Mmrie!\  t  ^^^^  foundation^  to  wit,  if  the  prefenc 
cZpTJion  of  ^^^^y  which  is  paid  for  the  purchafe 
compound  inte-  of  Annuity,  to  continue  any  term  of 
rejh  years,be  put  forth  at  any  rate  of  com- 

pound intercft,  and  all  forborn  until 
the  end  of  the  faid  term,  and  that  the  total  money 
then  due  be  put  into  oae  Scale:  alfo  if  the  total  fnm 
of  the  utmoft  improvements  of  the  annual  payments 
of  the  Annuity,  Rut  forth  at  the  fame  rate  of  com- 
pound intereft,from  the  time  rhofe  annual  payments 
become  due  until  theend  of  the  term,be  put  into  the 
other  Scalcjthe  Scales  mull  be  even,  viz..  the  faid  two 
total  fums  of  money  mult  be  equal  one  to  the  other. 

Now  to  find  out  fuch  a  prefent  worth  of  an  Annui- 
ty, there  are  divers  ways,fome  of  which  I  fhall  liere 
explain  by  examples  : 

Firft  therefor?  let  it  be  required  to  find  the  pre- 
fenc worth  of  an  Annuity  of  378.73088  /.  to  conti- 
nnethree  years  compouni  intereft  being  computed 
at  6  fer  cent,  per  ann,  ^4:if]ver^  10 1 2.38  f3  /. 

It 
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It  is  evident  by  the  queftion,  that  there  mult  be 
computed  (after  the  manner  of  the  Example  upoa 
the  fourteenth  Rule  aforegoing)  the  prefent  wortli 
of378  -iJi|l|/.  due  at  the  firft  years  end,  alfothc 
prefent  worth  of  the  like  fum  due  at  the  fecond  years 
end,  and  in  like  manner  for  the  third  year  j  all 
which  particular  prefent  values  being  added  toge- 
ther, the  aggregate  or  fum  will  be  the  total  prefent 
worth  of  the  Annuity  propounded, 'z//^. 
378.743088/.  payable  at  the  end  of  2  /. 
one  year  is  worth  in  ready  rno^^yC-^- .Q.g 
(  as  is  evident  by  the  fourteenth  ruler  ^  ^  ^'^ 
aforegoingj  ....  J 

Alfo  the  like  fum  payable  at  the' 
end  of  2  years  to  come  is  worth  in>  337.0S 
ready  money  ....  J 

Again,  the  like  fum  payable  at  the^ 
end  of  three  years  to  come,  is  worth  >  3  iS. 
in  ready  itioney  .  A  .  \ 

Therefore  the  total  prefent  worthy 
of  an  Annuity  of  378.74088/.  to>ioi  12.3848 

continue  3  yc^i^s  is  ...  .  j 

Otherwife. 

Find  a  principal  wihich  may  be  in  fuch  propor- 
tion to  the  propounded  Annuity  378.743088/.  as 
100  is  to  6.  Which  will  be  exadtlyp3 12.3848/.  for 

6  .  ICQ  :  :  378.743088.  .  53x2,3848 

Then  fuppofing  this  principal  fo  found  to  be  a 
fiim  due  at  the  end  of  three  years  to  come^  find 
what  it  will  be  worth  rn  ready  money,  by  dimini. 
fhing  it  according  to  the  fourteenth  Rule  of  this 
Chapter,  fo  you  will  find  53^0/.  for  the  ready  mo- 
ney equivalent  to  the  faid  63  ^2.3848  /.due  at  the 
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end  of  three  years,  which  ready  money  5J00/.  be- 
ing fubtrafted  from  the  faid  53 1 2.3848/.  leaves  fas 
before)  10 12.3848/.  for  the  prefent  worth  of  the 
faid  Annuity  of  378.743088/.  to  continue  tliree 
years,  compound  intereft  being  allowed  at  6  fcr 
icentam^  per  annum. 

The  Rcafon  of  the  latter  Rule. 

It  will  not  be  difficult  to  apprehend,  that  if 
63 1  ^.3848 /.ready  money  be  put  lorth  as  a  Princi- 
pal at  intereft  upon  intereft,  it  will  at  three  years 
end  be  augmented  unto  an  Aggregate  or  fum  com- 
posM  of  thefe  three  numbers,  to  wit,  the  faid  Prin- 
cipal 63 12.3848  ^  the  fum  of  the  annual  fimple  in- 
terefts  of  that  Principal,  and  the  utmoft  improve- 
ment of  thofe  fimple  intercfts  by  intereft  upon  in- 
tereft And  becaufe^by  the  operation  aforegoingj' 
5300/.  ready  money  (  part  of  the  faid  ready  money 
^3 1 2.3848/.  )will  at  three  years  end  be  augmented 
unto  53 12.3848/.  part  of  the  faid  Aggregate,  there- 
fore 1 01 2.3848/.  the  complement  or  remaining 
part  of  the  faid  ready  money  63 12.3848/.  rauft  ne- 
celfarily  be  augmented  unto  tfce  complement  or  re- 
maining part  of  the  faid  Aggregate,  which  remain-, 
ing  part  laft  mentioned  is  compofed  of  the  fum  of 
the  aforefaid  fimple  intereft?,  and  of  their  utmoft 
improvement  at  intereft  upon  intereft,  that  is,  the 
faid  r^^mainder  is  the  utmoft  improvement  of  an 
Annuity  of  378743088/.  tp  continue  three  years,' 
compound  intereft  being  allowed  at  6  per  cemum^ 
fir  annnm. 
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77?^  ConJlruHion  of  the  fouowir;^  Table  VI. 

Upoa  the  aforefaid  grounds  the  following  Ta- 
ble VI.  is  calculated,  to  ihevv  bow  much  Feady  mo* 
ney  an  Annuity  of  one  pound  to  continue  any 
number  of  year^  under  3  i.  and  payable  at  yearly 
payments>  is  worth,  upon  a  computation  of  com^ 
pound  interefi:  at  any  of  the  rates  per  centum^  men- 
tioned at  the  head  of  the  faid  Table.  But  the  faid 
Tabic  VI.  may  moreealily  be  composM  by  the  help 
of  the  preceding  Table  V.in  this  manner,  the 
firft  number  in  every  of  the  Columns  (  except  the 
Column  of  year<)  in  the  following  Table  VI.  is  the 
fame  with  the  firfl:  number  in  the  like  Columns  re- 
fpcftively  in  the  preceding  Table  V.  the  fecond 
number  in  each  of  the  faid  Columns  of  the  fixth 
Table  is  the  fum  of  the  firfl  and  fecond  numbers  in 
the  refpedtive  Columns  of  the  fixth  Table;  the 
third  numbecin  the  faid  Columns  of  the  fifth  Table 
is  the  fam  of  the  firft,  fecond  and  third  numbers  in 
the  refpedive  Columns  of  the  fifrh  Table :  Or  yec 
more  eafily  thus^  the  third  number  in  the  fixth  Ta- 
ble, is  compofed  of  the  third  in  the  fifth  Table  and 
of  the  fecond  in  the  fixth  \  the  foiu'fh  number  in 
the  fixth  Table  is  compofed  of  the  fourth  in  the 
iiithandof  the  third  in  the  fixth  j  the  like  is  to  bfl 
underftood  of  the  reft.  Hut  you  are  to  obferve  that 
according  to  this  way  of  compofing.the  fixth  Table 
u)  Addition,  the  numbers  of  the  fifth  Table  muft 
be  continued  to  more  places  than  are  there  eXpreft^» 
to  prevent  error  arifingby  the  addition  of  de:e:liv^ 
Decimal  fradtions. 
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^1  htercjt.  Appendix. 

■    The  ufe.  of  the  preceding  Table  VI. 

The  ufe  of  the  faid  fixth  Table  Will  appear  by 
the  manner  of  folving  thefe  two  fabfequent  qae- 

ftions>w>..  ^  .    r  A 

^efi.  I.  Wh3t  istheprefent  worth  of  an  An- 
nuity or  rent  of  56/.  per  anmim  payable  by  year- 
ly payments  for  2 1  years,  accompting  intereft  up- 
on intereft  at  the  rate  of  6  per  centum^  per  annum  ? 
Atifivery  658/.  i%s.9d.  very  near,  thus  found  out  ^ 
In  the  fourth  Column  of  the  preceding  Table  Vl. 
under  the  figute  6  at  the  head,  and  right  agamft 
a  I  years,  1  find  11.76407,  which  fliews  that  an 
AnnaiCjy  of  1/.  payable  by  yearly  payments  for  21 
years;  is  worth  in  preftnt  money  11.76110.7 /.  (  or 
1 1  /.  1 5    3  </.  1  /.  and  foniewhat  mc  re  )  mtereft 
'upon  intereft  being  computed  on  both  fides  at  the 
rate, of  6  per  centum^  peroHmm  •,  therefore  multi- 
plying the  faid  tabular  number  1 1 .1640J  by  56, 
(<6becaufethe  Annuity  propounded  is  56  pound  } 
the  prodaft  (  according  to  thefecond  rule  of  the 
26th  Chapter  of  -  the  preceding  Book  )  will  be 
foorid  to  be  658.787,  &c.  that  is,  658/.  15  9^. 
very  near  Wherefore  I  conclude  that  the  Anfwer 
of  the  queftion  is  658/.  1 5/.  9d.  View  the  following 
operation. 


I. 


i 
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I  ,  11.75407  ::  56  .  (658,7871- 
56 


7058442 
5882035 


658I78792 

^/^f/?.  JL.  What  is  the  prcfent  worth  of  an  an- 
nual rent  of  45 /.  payable  by  yearly  payments  for 
2 1  years,  intereft  upon  intcreft  being  computed  at 

10  per  centum^  fer  annttm  ?  jinfw^  389/.  3  . .  10  d. 
very  near  for  in  the  Column  of  10  fer  centum^  in 
the  faid  fixth  Tahk^  right  againfl:  21  years,  and 
under  10  at  the  head  I  find  this  number  8.64869  ; 
which  fhevvs  that  at  10  fer  centum^  compound  inte- 
reft,  an  Annuity  or  rent  of  i  /.  payable  by  yearly 
payments  for  2 1  years,  is  worth  in  ready  money 
8.64869 /•  that  is  8/.  12/.  \i  A.  3/.  therefore 
multiplying  the  faid  tabular  number  8.64869,  by 
45  (  the  rent  propounded  j  the  produft  will  be 
389. 1 9  i-h  that  is  389  /.  3  10^.  very  near,  which 
is  the  Anfwer  of  theQiieftion. 

I  .  8.64869  :  :  45  .  (389.1914 
45 


4324345 
3459476 


389119105 

In  the  fame  manner  the  numbers  in  the  other  Co- 
lumns of  Tabu  VI.  are  to  be  ufed. 

C  c  3  Moreover 


■1 
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Moreover  the  numbers  in  the  faid  fixth  Tahk  will 
at  firft  fight  fhew  how  many  years 
%  find  hpw    purchafe  an  Annuity  to  continue 
manyyearspur-         number  of  years  under  31  is 

for  years  is  ney,  compound  intereft  being  coni- 
worth,  pa  ted  on  both  fides,  at  any  of  the 

*  laid  rates  4,  5,  6,  7,  8,  p,  ic,  11 
and  1 2  fer  centum  .•  fo  if  you  defire  to  know  how 
many  years  purchafe  an  Annuity  iflaing  out  of 
Lands  for  2^  year?,  to  begin  prefently^  is  worthy 
if  it  were  to  be  fold  for  ready  money,  when  the 
current  rate  of  intereft  is6  j?ey  cmum  -^  Seek  in 
the  firft  Column  of  Table  VI.  for  i  years,  and 
carry  your  eye  from  thence  equidiltant  to  the 
headjline  of  tlie  Table  till  you  cOme  under  6,  which 
(as  before  hath  been  (aid)  fignifies  6  per  csmim.  So 
in  the  fourth  Column  yoi  will  find  11.76407, 
whereof  you  need  only  confider  1176,  which 
lliews  that  the  faid  Annuity  is  worth  11  years 
purchafe,  (or  11  times  oneytars  rent  w^hatever 
it  be)  and  76  parts  of  one  years  purchafe  divi- 
ded into  I  CO  parts,  or  a  1 1  {  years  purchafe  and  a 
little  more.  The  fame  annuity  when  money  was 
at  8  ^cr  centum  was  worth  10  years  purchafe  and. 
about-^^partof  ayears^purchafe  more,as  the  nu;n. 
berin  the  Column  of  10  fer  cent  am  fight  agamll  2 1 
years  will  difcover. 

•In  like  m?inner  fupofing  to  fer  ctmnm  to  be  a 
fit  rate  to  be  allowed  in  the  valuation  of  Leafes  of 
{loufcs,  the  Leafe  of  a  houfe  for  21  ye^^rs  will  be 
found  by  the  faid  Table  to  be  worth  8  years  pur- 
chafe and  -^^J  parts  of  a  years  purchafe,  or  8  years 

pu.'chafg 
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purchafe  and  an  half,  and  half  a  quarter  of  a  years 
purchafe,  and  fomewhat  more  \  But  note  here, 
that  in  valuing  oF  Leafes,  the  rate /^er  cewfrt/w  i^to 
be  fet  higher  or  lower  according  to  the  goodnefe  of 
the  thing  leafed^and  the  certainty  or  uncertainty  of 
the  rent. 

XVL  When  a  fum  of  Money  is  propounded, 
and  it  is  required  to  know  what  An- 
nuity Cto  continue  any  number  of  of  the  purchafe 

^   J  J .  .  of  Annuities  at 

years,  and  according  to  any  given  i^te- 
rate)  that  fum  will  buy,  you  may  reft. 
prefuppofe  at  pleafure  an  Annuity  for 
the  term  of  years  propounded,  and  find  the  value 
of  that  Annuity  in  ready  money  (according  to  the 
fifteenth  Rule  aforegoing  )  at  the  rate  affigned  ; 
then  will  the  proportion  be  as  foUoweth. 

j^s  the  value  found  is  in  proportion  to  the  fuppofed 
j^nnuity  fo  is  the  fum  of  money  propoundedy  to 
the  ylnnuity  required. 

So  if  it  be  required  to  find  what  Annuity  to  be- 
gin prcfentiy,  and  to  continue  three  years  500/. 
in  prefent  money  will  purchafe,  compound  interell: 
being  computed  at  6  per  centum^'  per  annum  :  The 

fiver  will  be  187  /.  i  s.  i  d.  very  near. 

For  pr^fuppoling  an  Annuity  at  pleafure,  to 
wit,  578.743088/.  payable  yearly  for  3  years,  the 
value  thereof  in  prefent  money  will  (  by  the  fif- 
teenth Rule  of  this  Chapter  )  be  found  to  be 
1 1 12.3848  /.  Therefore  by  the  Rule  of  proportion 
fav, 

101:  -^18  .  373,743088  ::  50c  .  187,054 

G  c  4  That 


i 


4i6  Interefl.  '  Appendix. 

That  is  to  fay,  if  1 012.384.8/.  in  ready  money 
will  buy  an  Annuicy  of  378.743088/.  (  to  continue 
three  ycars^  then  500/.  in  prefent  money  will  pur-* 
chafe  an  Annuity  ( to  continue  the  fame  term  of 
years,  and  at  the  fame  rate  of  intereft  }  of  187,054, 
&c.  that  is  187  /.  I  /.  I  d,  very  near. 

The  CovjlrtiEliof?  of  the  folk 
Table  Vll. 

Upon  this  ground  the  following  Table  VII.  is  caU 
culated  to  (hew  what  Annuity  ( to  continue  any 
term  of  years  under  3f^and  at  a^y  rate  of  intereft 
mentioned  at  the  head  of  that  Table  )  one  pound 
will  purchafe,  by  which  TMe^  and  by  the  help  of 
MultiflUation^  qucftions  concerning  the  furchace  of 
ArwHtties^  Rents  or  Perjfipns^  by  any  fiim  of  ready 
money  propounded,  may  be  refolved  without  con- 
fidcrablc  error.  But  a  more  ready  way  to  make  the 
faid  Table  Vll.  may  be  this  following,  viz.. 

Forafmuch  as  it  is  evident  by  the  conftriiftion  ot 
the  third  T^W^  aforegoing/that  one  pound  ready 
>Tioney  isequiralencunto  1.06/.  payable  at  the  end 
of  a  year  to  come,  at  the  rate  of  6  per  cemum^  fer 
annum  ^  therefore  this  i.o6  is  to  be  the  firll  num- 
ber in  the  Column  Uitituled  6  per  cer^mm  in  the 
fubfequcnt  Table  Vll.  Again,  the  prefent  value  of 
one  pound  Annuity  to  continue  two  years  ar  the 
faid  rate  will  be  found  by  the  preceding  Table  VI.  to 
be  near  1.83339/.  Therefore  by  the  Kule  of  Pro- 
portion, fay, 
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1.83339  .  I  :  :  1  .  54S435  &c. 

That  is,  if  ^'•83339/.  ready  money  will  pur- 
chafe  an  Annuity  of  to  continue  two  years  j 
what  Annuity  to  continue  the  fame  time  will  i/, 
in  prefent  money  purchafe  f  j4rjfwer^  an  Annuity 
of  .54543/.  that  is  to  /.  \\d.  very  near,  to  con- 
tinue two  years  ^  therefore  the  laid  Dcciqial 
.54543/.  is  to  be  placed  as  the  fecond  number  iix 
the  fourth  Column  of  the  fubfequent  Table  VIL 
Hence  it  follows,  that  if  i  or  unity  be  divided  by 
every  one  of  the  numbers  in' all  the  Columns  of 
Table  VI.  except  the  firft  Column  of  years,  the 
quotients  will  give  the  refpeftive  numbers  to  be 
placed  in  the  like  Columns  of  the  following  Table 
VII.  in  which  operation  it  will  be  requifite,  that 
the  numbers  in  the  preceding  Table  VI.  be  conti- 
nued to  more  places  than  arc  there  expreft,  to  pre- 
vent error  that  will  arifc  by  adding  of  dcfedtvc 
dtcinidls* 
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Tht  nfe  of  the  preceding  Table  VI L 

'Quefl.  I.  What  Annuity  or  yearly  rent  ifluing 
outof  Lands^  to  begin  prefently,  and  to  continue 
14  years,  will  320/.  purchafe,  compound  interefl 
being  reckoned  on  both  fides,  at  the  rate  of  6  per 
centum^  per  annum  ?  Anfw.  34(.  8  6  ^.  very  near, 
which  is  thus  found  out,  viz..  In  the  fourth  Column 
of  the  preceding  TahU  VII.  under  6  at  the  hesd 
oF that  Column,  and  right  againft  14  years,  you 
will  find  this  decimal  .10758,  which  fhews  that 
I  /.  ready  money  will  purchafe  an  Annuity  of 
.10758  /.  ( that  is  2  /.  i  d.  2/.  4) therefore  multi- 
plying the  faid  decimal  .10758  by  the  faid  320  ^ 
the  prcduft  C  according  to  the  fecond  Rule  of  the 
26th  (Siaptcrof  the  preceding  Book)  will  be  fotfnd 
to  be  34.425,  &c.  that  is  34'.  ^  s.6  d.  very  near, 
•  which  is  the  A/^fwer  of  the  queftion. 

I  .  ,10758  ::  320  .  (34.425 -t; 

320 

« 

215160 
32274 


-  34I42560 

In  like  manner,  if  10  per  centum  be  thought  a  fit 
rate  of  interefl:  to  be  allowed  in  purchafuig  Leafes 
of  hoiifes,  5C0/.  will  buy  a  prefent  yearly  rent  of 
63  /.  i8  v.  I  d.  payable  for  16  years  out  of  a  houfe. 
For  underneath  10  at  the  head  of  the  8ch  Column, 
and  right  againft  \6  years  (in  the  preceding  Table' 
VII.}  you  will  find  this  decimal  .12781,  which  be- 
ing 


Chap.  V.  hterefl,  4x  ^ 

ing  multiplied  by  500,  ( the  number  of  pounds 
propounded  to  purchafe  the  Leafe  )  the  product 
will  be  found  to  be63.90500,that  is,63/.  i8i.  id  V 
as  by  the  fubfequent  Operation  is  nianifefl. 

I  .  ,12781  ::  500  .  (63.^05 

500 


63I90500 

Xf^IL  Upon  the  fame  foundations  which  have 
becnlaidin  the  12, 13, 14,  i5jand  16 
Rules  of  this  Chapter,  for  the  ma-   The  maicing  of 
king  of  Tables  which  refped  yearly  '^fj^i'^'^^^ 
payments  ;  Tables  may  be  made  for   ^^Zterlj  pay. 
half  yearly  and  quarterly  payments,  mems. 
the  intereft  of  100  /.  for  \  year,  and 
likewife  for  i  year  being  firft  agreed  upon  :  For  if 
vvc  fuppofe  that  at  the  rate  of  '6  L  for  ico  /•  for  a 
year,  the  intereft  of  100/.  for  4  year  is  3   the  num- 
bers ICQ  and  103  are  to  be  ufed  in  the  fame  man- 
ner to  calculate  TMes  for  half  yearly  payments, 
as  the  numbers  100  and  106  have  been  before  ufed 
to  form  Tahks  for  yearly  payments.   But  if  at  the 
rate  of  6  p/r  centum^  fer  annumj  the  intereft  of 
1 00  /.  for  ^  year  ought  to  be  fuch,  that'  being  added 
to  the  faid  principal  100/.  and  the  whole  pat  forth 
at  intereft  for  the  next  half  year,at  the  faid  rate,  the 
fum  then  due  (  to  wit,  at  the  years  end)  muft  exa- 
dly  amount  unto  ic6/.  In  this  cafe  a  Geometri- 
cal mean  proportional  number  between  the  ex- 
treams  100  and  io5  muft  be  fought,  which  meant 
will  (  by  the  following  18th  Rule)  be  found  to  be 
near  102.9563014-,  and  then  the  numbers  loosnd 
102.956301,  &c.  are  to  be  ufed  inftead  of  the 

nuin- 
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numbers  100  and  106  in  manner  aforeCaid.  In  like 
manner,  if  it  be  fuppofed  that  at  the  rate  of  6  per 
cmum^  per  Annnm^  the  intereft  of  100/.  for  year 
is  I  /.  10  or  I.  5  /.  the  numbers  100  and  10 1.5  are 
to  be  ufed  for  the  calculating  of  Tables  for  quar- 
terly payments,  in  the  fame  manner  as  the  numbers 
ICO  and  106  for  yearly  payments.  But  if  at  the  rate 
of  6  per  centum^  fer  annnm^  the  intereft  of  100  /.  for 
^  year  owght  to  be  fuch,  that  being  added  to  the 
faid  100/.  and  the  whole  pun  forth  at  the  fame 
rate  of  intereft  for  the  next  ^  year,  and  in  that 
manner  for  the  third  and  fourth  quarters,  and  that 
the  fum  due  at  the  years  end  mult  exadlly  amount 
unto  105/.  In  this  cafe  a  feries  or  rank  of  five 
miinbers  in  Geometrical  proportion  continued 
muft  be  confidered,  viz..  the  principal  100/  (which 
is  the  lefler  of  the  two  extream  proportionals; )  the 
three  rums(compofed  of  principal  and  interefts)diie 
at  the  end  of  the  firft,  fecond  and  third  quarters 
of  the  year,  ( which  are  the  three  mean  proportio- 
nals) and  10(5  /.  due  at  the  years  end  (  which  is  the 
greater  of  the  two  extream  proportionals  j )  now 
between  the  faid:  extreams  loc  and  106,  the  firft 
(to  wit  the  leaft)  of  the  faid  three  mean  proportio* 
nals  is  to  be  fought,  which  (by  the  following  20th 
Rule  of  this  Chapter  )  will  be  found  to  be  near 
101.4673'!%  And  then  the  numbers  100  and 
101.4673,  &c.  are  to  be  ufed  inftead  of  the^um- 
bers  100  and  io5in  manner  aforefaid. 
To  find  a  Geo-  XJ^/Il,  Two  numbers  being  given 
mctrkc^'  an  to  find  a  Geometrical  mean  propor- 
S:ZLn  tion.,1  between  th^m  ;  multiply  the 
tm  mmbcYs  given  numbers  one  by  the  other 

g^i^n.  and  extra^ft  the  fquare  root  of  the 

pro- 
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prodiift,  fo  is  fuch  fqnare  root  the  mean  proportio- 
nal fought:  for  example,  if  8  ?nd  i8  are  two 
numbers  given,  and  it  is  required  to  find  a  ineaa 
number  Geometrically  proportional  between  them, 
multiply  1 8  by  8,  fo  is  the  produd  144^  whofc 
fquarc  root  is  1 2  for  the  mean  proportional  fought, 
fothatS,  Hand  18,  are  three  numbers  in  Geome- 
trical proportion  continued,  vi^.  As  8  is  in  pro- 
portion to  12,  fo  is  T  2  to  18.  In  like  manner  a  Geo- 

Lictrical  mean  proportional  between  the  excreams 
100 and  106  will  betdund  near  102.956301  -V. 

XIX.  Two  numbers  being  given,  to  find  the  firft 
of  two  Geometrical  mean  propor- 
tional numbers  between  the  extreams    To  find  the  jtrfi 

,iv  en,  nmltiply  the  fquare  of  the  lef-  the  Gnmc- 
ler  cxtream  by  the  greater,  and  ex-  ^''^(^^^^^^fipr^- 
trad  the  cube  root  of  the  produft,  tTheZZ 
fo  is  fuch  cube  root  the  lelfer  of  the  twD  extrcam 
two  mean  prop9rtionaIs  required  :  numh'en £ji€B. 
for  example, if  Sand  27  are  afligncd 
for  two  extreams,  the  leffer  mean  will  be  found  12  ; 
for  according  to  the  rule,  the  fquare  of  8  the  lef- 
fer extream  is  64,  which  being  multiplied  by  tj 
(the  greater  extream)  produceth  1728,  whofe  cube 
root  is  12  the  lefler  mean  fought,  then  may  the 
greater  mean  be  found  more  eafily  the  Rule  of 
Three^  for  8  .  1  z  :  :  12  .  18,  fo  that  12  and  18 
are  two  means  Geomttiically  proportional  be- 
tween the  extreams  ^  and  27,  viz^  thefe  four  num- 
bers are  in  Geometrical  proportion  continued,  to 
wit,  8.  12.  18  and  27. 


Two 
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XX.  Two  numbers  being  given  to 
find  the  firft  of  three  Geometrical 


tricalmeanfro-  mean  proportionals  between  the  ex- 
'  portionals.be-     treams  given,  multiply  the  cube  of 


the  firft  ( to  wit,  the  leaftj  of  the  three  mean  pro- 
portionals required  :  for  example,  if  2  and  32  are 
two  extreams  given,  the  firft  and  leaft  of  three  Ge- 
ometrical mean  proportionals  will  be  found  to  be 
4,  for  (according  to  the  Rule )  the  cube  of  2  ( the 
lelTer  extream  given)  is  8,  which  being  multiplied 
by  32  (th^  greater  e.v^rf^^vi)  produceth  255,  the 
Biquadrate  root  whereof  being  extradled  (according 
to  the  29  RuU  of  the  33  Chapter  of  the  preceding 
Treatife)  gives  4  for  the  firft  and  Icaft  of  the  three 
means  fought,  the  other  means  may  be*eafily  found 
by  the  Rule  of  Three  \  for, 

2  .  4  :  :  4  .  8  : :  8  .  16  : :  16  .  32. 

So  that  thefe  five  numbers  will  appear  to  be  in 
Geometrical  proportion  continued,  to  wit, 

2    .   4    .   8   .    16    .  32. 

• 

In  like  manner  the  firft  and  leaft  of  three  Geome^ 
trical  mean  frofortionals  between  the  extrearffs  100 
and  106,  will  be  found  to  be  near  101.4673,  &c- 
Thus  have  I  (hewed  the  moft-  eafie  ways  (  raifed 
from  clear  grounds  )  to  make  Tables  for  the  refo- 
lucion  of  the  ufual  queftions,  which  depend  upon 
the  computation  of  incereft,  by  tiie  help  of  Mulri- 
plication  only.  ^cfiionf 


twcen  two  ex- 
t\re(tm  numbers 
given. 


the  lelfer  extream  by  the  greater,  and 
extraft  the  Biquadrate  root  of  the 
produd,  fo  is  fuch  Biquadrate  root 
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Queftions  to  exercife  the  precedent  Tables^  rvith  their 
Hfcin  folvitjg  ^efiions  of  the  fame  ndthrCy  when  the 
vumber  of  years  exceeds  jo. 

Quefl.  I .  If  the  LSafe  of  a  hoiife  be  worth  153/. 
Fine^  and  16  /.  yearly  ren^^  payable  yearly  for  i  i 
years,  and  the  Lejjle  be  defirous  to  bring  down  the 
Fine,  to  50/.  and  fo  to  pay  the  more  Rem^  ihe  que- 
ftion  is,what rent  the  Tenant  fliall  pay^accompting 
compound  intereft  ac  the  rate  of  10  per^eniufnj  per 
anmrn  ?  jinfiver^  i')  I.  1%  s,  i  \d.  near. 

Firft,find  the  difference  between  the  Fines^  whicfi 
is  103  /.  Then  after  the  manntr  of  the  examples  of 
the  ufe  of  the  preceding  Table  VII.  feek  what  Annui- 
ty or  rent  to  continue  2 1  years,  1 03/.  ready  money 
will  purchafe  at  10  per  cemum^  fo  will  you  find  1 17. 
i8  /.  i^d.  which  being  added  to  the  old  rent  16  /. 
gives  27/,  18/.  ^.  whicfi  the  Tenant  muft  p^iy  ip^ 
the  end  that  the  Fine  may  bediminilhed  unto  L 

Quefi.  2.  There  is  a  JLe^/e  of  certain  L-^nds  to  Bd 
let  for  14  years  for  250/.  Fwe^  and  44/.  Rent  per  an- 
/;</«,payable  yearly^but  the  Tevrtvt  is  dclirous  to  pay 
lefs  Rent^  viz..  20  pounds  f^'-  ..//i,  and  to  give  a 
greater  Fine-^  the  queftion  is  wliat  Fine  ought  to  be 
paid  to  bring  down  the  Rent  to  20/.  per  at 
accompting' compound  intereft,  at  the  rate  of  5;  .^ 
cent,  per  annum  ?  Anfxoer^^'ii  L  i  s.  7  d, 

Firft  find  the  difference  between  the  /  ,whica 
will  be  24  pounds  per  r^w;/.  Then  by  the  hflip  of  tte , 
preceding  Table  VI.  feek  what  Annuity  or  Rent  of 
24/.  per  afinum^io  continue  1 4  years,is  worth  in  rea- 
'iv  money  at  6  per  centum^  per  annnm^  fo  will  vi)iil 
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find  223  /.  I  /.  7  d.  which  being  added  to  the  firft 
F'mi%o  pounds^gives  473 /•  i  s.  y  d.  which  the  Te- 
Tjant  muft  pay,  to  the  end  the  rent  may  be  brought 
down  to  20  /.  per  annum. 

Quefi.  3. There  is  a  Le^/e  of  certain  Lands  worth 
52/.  per  annum^  more  than  the  ffent  paid  to  the  Lord 
for  it,  of  which  Leafe  feven  years  are  yet  in  being, 
and  the  Lejfee  is  ddirous  to  take  a  Leafe  in  revetfion 
for  21  years,  to  begin  when  his  old  Leafe  is  expi- 
red, the  qucftion  is,  what  fum  of  money  is  to  be 
paid  for  this  Leafe  in  reverfion^  accompting  com- 
pound intAeft  at  the  rate  of  6  fer  centttm^fer  anmmt 
j4nfw.  250  l.js.i  d. 

Firft^by  adding  the  7  years  of  the  Leafe  in  being 
to  the  21  years  you  woul4  have  in  reverfion  after 
thofe  feven  are  expired^the  fum  is  iS.Then  by  tbe 
preceding  Table  VI. 

The  prcfcnt  worth  of  i  L  An-p 
rtuity  for  28  years  at  6  per  centiim^i^.^o6i6 
compound  intereft,  is  j 

Likewife  the  prefent  worth  of7 

I  ^Annuity  for  7  years  is  £  5*5  33 

Therefore  the  difference  of  thofe^ 
prefent  worths,fliall  be  theprefent/  ^  8228 
vahieof  i  /.  Annuity  for  21  years  ^      ^  ^ 
in  reverfion  after  7  years  J  ' 

Which  multiplied  by  32  ( the' 
yearly  rent  propounded)givesthe^  250.36256 
A//Jir€r%{  the  queftion.  ■ 


Ofhermfc 
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Otherrrife  thus. 


Firft,  By  the  help  of  the  faid  Table  VI.  find  out 
how  much  32  /.  yearly  rent  for  2 1  years  is  worth 
in  ready  moneyt  as  if  the  li  years  were  to  begin 
prefently,  at  the  rate  of  6  per  cemnm^  which  rc:idy 
mortey  will  be  found  375.45024/.  Then  by  Ta- 
bleV,  find  what.37tf»45024/*  due  at  the  end  of  7 
years  to  come,  is  worth  in  ready  moTiey,fo  will  it  be 
250/. 7  2  d.  which  agrees  with  the  Aufwer  before 
found.  * 

£lucfi.^  One  would  bcftow  630  /.  to  purcHafd 
a  prefent  yearly  rent  or  Annuity  of  60L  to  be  paid 
by  yearly  payments,  the  queftion  is  to  know  how 
many  years  the  faid  Annuity  muft  continue,  com- 
pound intereft  at  6  per  centum^per  amnm^  being  al- 
lowed on  both  fides.  Afifw,  17  years,  and  23  days^ 
very  near. 

Firfl",  I  divide  630  by  60^  the  quotient  is  10.5^ 
which  fhewsthat  10  years  purchafe  and  an  half  are 
^iven  for  the  Annuity  ;  then  fearching  for  10.  5, 
in  Table  VI.  in  the  Column  of  6  per  cwnm^  I  find 
it  not  exadly,  but  the  neareft  lelifclir^n  it,  is  ro 
47725,  Handing  right  againfl:  iT^di^,  and  th^ 
next  greater  than  10.5  is  10.827(50  which  is  placed 
againft  18  years,  Whence  I  infer  that  the  Annuirv 
muft  continue  1 7  years  and  more,  yet  iefs  than  .  ^ 
years.  Now  the  proportional  part  of  a  year  to  be 
added  to  17  years,  may  be  found  out  near  enough 
for  ufe,  thus,  viz,.  fubtraCl  the  faid  lefler  rnbiilar' 
number  10.47725  from  the  greater  10.827^^0,  fa 
the  remainder  will  be  found  .3J035:  Alfo  fub- 
tradting  the  faid  10.47725  from  10.5  ( the  qaa-- 


Dd  % 
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tient  firft  foimd}the  remainder  v\il  be.022  75i  then 
fay  by  the  rale  of  three  in  decimals,  as  .35035  the 
gr  ater  remainder  is  to  .02275  thelefler^  fo  is  i 
year  ( 4:he  difference  between  17  and  1 8  years )  to 
«  .0649  parts  of  a  year,  or  23  days  +  (  as  will  appear 
by  the  fourth  '^ik  of  the  26  Chapter  of  the  pre- 
ceding  J  therefore  the  number  of  years  fought 
by  thequeftioii  is  17  yearsi  23  days. 

^eft,  5.  If  an  Annuity  of  p6  /.  payable  by  .yearly 
paym^tsfor  14  years  be  fold  for  826/.  wh^t  rate 
of  intereft  per  ccmitm^  is  implied  in  that  bargain  ? 
Anfw,  1 1  $  near. 

Firll,dividing  826  by  p6,the  quotient  is  8.60 1 46, 
which  fhevvs  hoyv  many  years  purciiafe  was  »  a 
for  the  Annuity  then  fcarcbing'  for  8.  604 1 6  in 
Table  Vi.in  a  right  line  p  -.(Ting  from  14  years,equi- 
diftant  to  the  head  line  of  the  TMe^  I  find  it  not  ex- 
aftly,bnt  the  ncareft  lefs  rhan  it  is  8.24423  (which 
ftancls  in  the  Column  of  8  per  ant.)  and  the  neareft 
grea.ci  158.74546  (wljiLa  iiands  in  the  Column  of 
7  percent.  )  whence  1  mfer,  that  the  rate  of  inte- 
reft required  is  between  7  and  8  per  cent.  )  and  the 
proportional  pirc  of  t  L  to  be  aJded  to  7/.  may 
be  found  ouB|pear  enough  tor  pradlice  thus,  viz.. 
fubtrad  the  laid  lefler  rabulnr  number  8.24-^^3 
from*tlie  f^reater '8. 7454.6^  the  remainder  will  be 
.^0123.  Alfo  fubtrad  8.60415  (  the  quotient  firft 
found,whi(  h  ^^^^^hetween  the  faid  tabularnumbers 
from  the  faid  greater  tabular  number  8.74546,  the 
remainder  wil!  be  J41  jo-^then  fav  by  ther/^/e 0/ three 
in(i^  u.^,  as  501  2^  the  greater  remainder  (  or 
dificrenc  veen  the  two  tabular  numbers  )  is  to 
T4 13c  the  ieder fcmiinder ^fo  is  1  /  (t^e difference 
between  7  fer  an;,  and  8  per  cem.)  to  .281^ 

•  &c» 
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&c.  or  5/.  7^.  2  f.  which  added  to  iL  gives  7  /.  5  a  7^- 
2/.  which  is  near  q^e  rate  of  intereft    c.  required. 

i^ueji.  6.  If  a  years  rent  (  or  one  years  purchafe) 
be  Daid  as  a  F/>/e,  for  renewing  or  adding  7  years  to 
1+  years  yet  to  come  of  an  old  Leafe  fur  21  years, 
and  accord  I  nglv  a  new  Leafe  be  taken  for  2 1  years, 
to  begin  prefently  (^hich  proportion  is  ordin-^rily 
obferved  by  Bijlwps^  Deuns^  and  Chapter j^Hca^^  and 
Fellows  of  Collges  in  letting  Leafesof  their  Lands  ) 
vvh  .:t  rate  of  i.  tcreft  per  ccwum  is  i  ^  ied  in  that 
A'  reemrnt?  j^r.fxv.  \i  L  1 1  j.  8  i  /.  and  fomc- 
what  more. 

To  folve  this  Qiieftion,  firft  I  fearch  in  the  pre- 
ceding Table  VI.  to  find  ouc  two  numbers  fo  feated 
in  fome  one  Colu.nn  of  interelt,  that  one  of  them 
.  3y  ftand  right  ag  .inft  14  years,  and  the  oti.er 
againft^i  years  i  and  fo  qualified  that  the  difFc-* 
rcnce  between  them  may  be  exaftly  1  or  unity 
but  not  finding  any  two  numbers  precifely  arifwer- 
ing  thofe  conditions,  I  take  thofe  numbers  thit 
come  neareft,  which  will  be  found  in  the  Columns 
of  f  I  and  r  2  per  cent,  for  the  difference  between  the 
.  ibers  6.98 1 86  and  8.07507,  w hich  ftand  in  the 
Qoiumn  of  1 1  per  centum^  right  agaiuft  1 4  years  and 
21  years,  is  1.09  3 21, which  exceeds  i  (thai^is  i  years 
pnrrhr»re)  by  .oj?32i ;  Alfo  the  difference  between 
L  .  and  7.5620O5  vvnich  ftahd  in  the  Qoiumn 
of  1 2  per  cent,  right  againft  1 4  years  and  2 1  years,is 
•9338^5  which  wants  .06616  of  i  ;  therefore  I  di- 
vide 1  /.  (the  difference  between  t  i  A  and  1 2  /.  per. 
ccKt.)  into  two  parts,  in  fucli  proportion  one  to  t!  - 
other,  as  the  faid  decimals  .09321  T.nd  ^c66i6  are 
ore  to  tl  e  other  ^  fo  I  find  the  faid  part  of  i  /.  to 
be  npar  oS^Sand  .415 1  ^  or  1 1/.  8^/,  i  f.  -f-and  8 
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3  %fA\  the  former  of  which  being  added  to  1 1 
iftr  antmn-i  or  the  latter  beJipg  fubtrafted  from 
12/,  ptr  ant.  gives  11.5848/.  or  11/.  1 1  8^. 
1/  \^  which  is  very  near  the  race  of  intereft  re- 
quired by  the  qiieftion. 

iif<e/?.7.  What  is  the  prefent  worth  of  i  /.  ^tr  Ann, 
payable  yearly  for  lo  years,  compound  intereft  be- 
ing computed  at  the  rate  of  1 1,5§48  /.  fer  cmt.  An, 
5  A  i%5.o  d,  very  near,  which  is  found  out  by  the 
help  of  the  preceding  fahU  VI.  in  this  manner,  i^k, 

The  tabular  number  for  10  years  \  03^2- 

at  I »  If  per  cent ifm  is  \ 

The  tabular  number  for  10  ;ycais  /  ^  ^ 

aC  12  per  centum  is  ■  J  ^'  ^ 


Their  diff  crence  is   ■ .  0,23901 

Then  fay  by  the  Rule  of  Three  in  decimals>as  1/.  (iJie 
difference  between  11  and  iiper  cent.yis  to 5848/. 
(to  vvic-,  the  decimal  by  which  the  given  l^lc  in  tht 
queftion  exceeds  1 1  ;^er  a';7r)fois  .23901  (the diffe- 
rence found  out  as  above)  to .  1 3977*^  which  being 
fubtr^i'vftwd  from  5.88^25  (  the  greater  of  the  two 
tabul  umbers  above  mentioned  )  there  will  re- 
main or  5/.  15/.  o^.  which  is  near 
the  prefent  worth  of  one  pound  yearly  rent  to  con- 
tinue 10  years,  at  the  propofed  rate  of  1 1.5848  / 

AiLci  ine  fame  manner  cheprcfcnc  worth  of  i  /. 
yearly  rent  payable  for  2 1  years,at  the  fame  rate  01 
intereft,  will  be  found  to  be  -  "7503  /.  or  -7  /.  1 5  ^. 
(5  i  very  near,  from  which  if  you  fubftrad  5.7494^ 
rheiiu';  the  aibre-mentioncd  prefent  worrh  of 
.  a^iy  rentfor  10  years)  there  maiii.z.c-' 
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or  2  /.  o  /.  6d,  which  is  near  the  prefent  worth  of  a 
Leafe  of  I  L  TQnt  feranm^n^iox  11  years  in  rever- 
lion,  to  begin  after  10  years  yet  to  come  in  a  Leafe 
are  expired  ^  Hence  it  is  evident,  that  if  a  Tenant  to 
a  College  hath  10  years  yet  to  come  in  a  Lea/e^^t 
1 1,  rent  per  annuniy  and  defires  to  have  1 1  years  re- 
newed, or  added  to  thofc  10,  and  fo  take  a  new 
;.c.i/efor  21  years,  to  begin  prefently  at  the  fame 
rent,  he  muft  give  2  A  o  s.  6  d.  or  two  years  pur- 
chafe  and  part  of  a  years  parchafe,  very  near  (ac- 
cording to  the  fundamental  proportion  before  alFu- 
med  in  the  fixth  queftion.  )  The  like  may  be  done 
for  any  other  term  of  years  under  30,  by  the  help 
ofthefaidM^VI. 

Rut  yet  by  a  Take  calculated  pur-  Concerning  the. 
pofely  for  the  faid  rate  of  1 1 .5848/.  •  co7ire%afeaf 
per  centum^  (according  to  the  fifteenth  landl. 
Rule  of  this  Chapter  )  queftions  of  the 
fame  kind  with  the  two  laft,  may  be  more  eafily  an* 
fwered,  and  therefore  ( lor  that  they  come  often  in 
pradtice)  I  lliall  here  infert  fuch  a  Table^  as  1  find  in 
ready  calculated  to  my  hand  by  Doftor  ''^  >vron^  in 
his  Scale  of  Intcreft  lately  puJ)lifh'd,  which  Table 
16  to  be  ufed  in  every  refpcit  like  to  the  preceding 
Table  VI.  and  will  be  very  ready  and  ufeful,  for  the 
proportioning  of  Fines,  in  the  renewing  of  Leafes 
hdd  from  Cathedral  Churches  and -Colleges,  as 
will  be  manifefi:  by  the  manner  of  folving  the  two 
following  queftions. 
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^efi.  8.  If  a  College- 
Tc  aot  hath  7  years  yet  to 
come  or  unfpent  in  a  Leafe 
of  lands  for  21  years,  at  i  /. 
yearly  rent,  and  defires  to 
have  1 4  years  renewed  or 
added  to  thofe  fevren  years  , 
and  fo  to  take  a  new  Leafl 
for  2 1  years  to  begin  pre- 
fently,  wl?at  muft  he  pay  for 
a  Fine?  <^;7/ip.  3/.  ^s.od. 

The  rule  for  finding  out 
thj?  anfwer  of  the  queftion 
propofed,  and  fuch  like,  is 
this,  vi^. ' 

From  7.77507  (  being 
the  number  which  anfwers 
%o  21  years  in  this  TMe 
VIII.)  fijbtraft  always  the 
tabular  number  which  be- 
longs to  the  number  of 
years  to, come  or  unfpent 
in  the  old  Le^]}^  fo  the 
remainder  will  /hew  what 
Fine  mult  be  paid  for  the 
years  to  be  renewed  or 
added  ,  to  make  thofe  un- 
fpent years  in  the  pid 
Lcifc  to  be  21  years  corn- 
plea  -nin,  at  1  /.  yearly 
rent. 

S6  to  folvc  the  queftion 


Appendix. 
TABLE  VIIl. 

Shevoing  the  prefem 
worth  ofonepHnd 
Annmty  for  an) 
rjumher  cfyearstt^j- 
der  22^  at  the  rate 
of  III.  lis.  8^.  i^^f  > 

per  cent,  compound 

interefl, 

Tears,\pr€fent  worths 


I 

0.90034 

2 

1.69938 

3 

2.41922 

4 

3.06438 

S 

3.64262 

6 

4.16088 

1 

4.62540 

8 

5.04176 

9 

5.41496 

10 

5.74948 

1 1 

6.04934 

12 

6.3  iR  ic) 

13 

6.55v^7 

6.77507 

^5 

6.9686  8. 

16 

7. 14226 

17 

7.29786 

(8 

7-43757 

19 

7.56243 

20 

4-67455 

2 1 

Fro 


■  ! 
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From  the  prefent  worth  of  iLl  ^^n^^i 
yearly  rent  for  2 1  years,  which  is—  J    '^'^^  ' 

Subtradl  the  prefent  worth  of  theO  .     -  ^ 
fame  rent  for  7  years  (that  were  un-  >  ^' 
fpent  in  the  old  Leafe)  j 

And  there  will  remain  the  Fine! 
fought,  to  wit  J 

That  is  to  fay,  i.i^9^il  or  3  /.  3  J.  o  d.  (very  near) 
muft  be  paid  as  a  Fine,  for  renewing  or  adding  14 
years  to  7  years^that  were  unfpent  in  the  old  Leafej 
the  yearly  rent  being  i  /.  Alfo  the  faid  3.  1 49*^7 
fhews,  that  fuch  a  renewal  is  worth  3  years  pur- 
chafe,  and  near      pafts  of  a  years  pnrchafefwhat 

ever  the  rent  be.) 

Tenant  that  hath  17  years  yet  to 

come,  in  a  Leafe  of  Lands  held  of  a  College  for  21 

years,  at  50  /.  yearly  rent,  be  delirous^to  renew  4 

years,  and  fo  make  thofe  17  ye.irstobe  21  years 

complcat  again  at  the  fame  rent, what  muft  he  give 

for  a  fine  ?  Jnfw.  2  3  /•  ^    ^  "  ^.  ^  /•    For  accor- 

ing  to  the  rule  before  given, 

From  the  prefent  worth  of  1 11 
ycTly  rent  for  21  years   J   '^"'^  ^ 

•Subtradl  the  prefent  worth  of  theO  ^ 
fame  rent  for  17  years  (that  were> 
unfpenc  in  the  old  Leafe.  )  j  —  

And  there  will  remain  0.47721 

Which  multiplied  by  the  rent   50 


The  produdl  will  be  the  Fme?   .  \o.- 

r      1  •  r  •  J      r  23  06050 

^on^hr,  towic,  23  /.  17 2^,  1  r.  J     ^[  ^ 

Queftiops 


4H  Interejf.  Appendix.  . 

Qitellions  of  this  nature  may  be  readily  folved 
without  the  lofs  of  one  fixtcenth  part  of  a  years 
Purchafe  by  the  help  of  the  following  Table  IK^ 
which  I  have  drawn  from  the  foregoing  Tahlc  VIII. 
for  the  benefit  of  fuch  as  underftand  not  Decimal 
fractions :  for  example,  if  a  College-Tenant  deli- 
mh  to  have  i  o  years  added  to  1 1  years  that  are  to 
come  or  unfpent  ia  a  Leafe  of  Lands  that  he  may 
fcavea  new  Leafe  for  the  term  of  21  years  to  be- 
girirf)refently,  the  following  TahU  IX,  Ihews  that  he 
inuftgrvcfor  a  Fine  1  years  Purchafe,and  2  quarters 
of  a  years  Purchafe,  and  i  quarj^rs  of  a  quarter  of 
a  years  Purchafe,  viz,.0M  years  rent,and  half  a  years 
rent^and  three  quarters  of  a  quarter  of  a  years  rent : 
Snppafmg  then  the  rent  to  be  48  /.  per  a?inu?7i^  the 
line  may  be  computed  thus. 

/.  /. 

One  years  rent  is  48  :  co  :  00 

Haifa  years  rent  is  24  :  00  :  00 

Three  quarters  of  a  quarter  )   9  :  00  :  00 

of  a  yeirs  rent  is — — —  J — ■  ■ 

The  fum  is  the  Fine  required    81  :  00  :  00 

Whence  it  appears  that  the  Tenant  muft  give  8 1  /. 
as  a  Fine,  for  adding  of  10  years  to  1 1  years  that 
were  unexpired  in  his  old  Leafe,  to  the  end  he  iflay 
have  a  nev:  Leafe  for  2 1  years  in  being. 

In  like  manner  the  following  Tahk  IX^  (hews  that 
the  Fine  for  ^  -.ucwing  or  adding  7  years  to  1 4  years 
that  are  unfpenr  in  a  Leafe  of  Lands,  to  the  end  there 
may  be  a  new  L^afe  for  2 1  years  in  b^  ing,is  valued 
at  I  years  Purch'^feprecifely^which  is  the  fundamen- 
tal proponrcion  affimed  in  calculating  the  foregoing 
TMt  VIIL  as  before  was  faid. 

TABLE  IX. 
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The  like  may  be  done  for  renewing  any  o-* 
thcr  term  of  years  under  2 1 ,  at  any  rent  pro- 
pofed. 

But  bccaufe  it  may  fometimes  happen,  that  the 

number  of  years  in  gu  .  ftions  belong- 
Cf  finding  out     ijQg  to  the  preceding  3,  4,  5,  6  and 

/i^^Tr^of'  7  ^''^^^^  "^^^  ^^^^^^  ^ 

yLrX^e^o.    the  five  following  queftions  Ihew, 

how  by  the  help  of  thofe  Tables  the 
anfwer  to  any  queflion  of  that  nature  may  be 
found  out  near  the  truth,  when  the  term  of  years 
is  above  30. 

Qneft.  10.  If  340/.  be  put  forth  at  4  per  ctntmn, 
compound  intereft,and  both  principal  and  intereft 
be  foiborn  until  tlie  end  of  45  years,  what  will  then 
be  due  ?  Anfwery  1986/.  very  near. 

To  refolve  this  queflion  and  the  like,oblervc  this 
rule,  'v'vL.  Firft  make  choice  offuch  numbers  o£  years 
\xiTMt\\\.  that  if  they  be  added  together  will 
make  the  number  of  years  propofed  in  the  queftion, 
as  17  and  28,  or  15  and  30,  each  of  which  pairs 
make  45, then  looking  into  Tahk\}\/m  theColumn 
belonging  to  4  ftr  Qcmum^  you  will  find  right  rgainft 
17  and  28  years  thefe  numbers,  1.94790  and 
2.9987^,  which  being  multiplied  one  by  the  other 
vvill  produce  5.841 16  4.  or  5  /.  16  j.  10  ^.  which 
iliall  be  the  increafe  of  1 /.  for  born  45  years  at  4 
jcr  compound  intereft ;  therefore  multiply- 

ing the  faid  5.841 16  by  340,  the  Produft  will  give 
1985.994,  &c.  or  1 98(5 /.very  near  for  the  Anfvver 
of  the  queftion. 

The  reafon  of  the  faid  Rule  will  be  manifeft  by 
thi^  Tiieorem,  If  there  be  a  raqk  of  numbers 
ia  Geometrical  proportion  continued,  Lcginiiiijg 

with 
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with  I  or  unity,  as  1,2,4,  8, 16,  32,  64,  128,  &c. 
Alfo  if  the  firft  term  1  be  cafl:  away,  and  over  or 
under  all  the  reft  of  the  terms  there  be  placed  ano- 
ther rank  ot  numbers,  bt'ginni'  g  at  i  and  proceed- 
ing according  to  the  natural  order  of  numbers, 
as.1 ,  2^  3,  4,  5,  6,  7,  &c.  which  may  be  called  the 
Indices  of  thofc  in  the  firfl  rank,  after  the  firlt 
term  i  iscaftaway  ,  I  fa;  ifan/twoof  thofe  re- 
maining Geometrical  propoitionafs  be  multiplied 
one  by  the  other,  the  produdl  (hall  be  a  propor- 
tional correfpondent  to  that  hJcx^  which  is  e- 
qual  to  the  fum  of  the  Indices  anfwering  to  the  two 
proportionals  that  were  multiplied  on^  by  the 
other. 

Proport.  2  .  4  .  8  /l5  .  32  .  64  128 
Indices.  1.2.3.    4.    5.    6  7 

So  if  4  and  32,  which  are  the  fecond  and  fifth 
proportionals  in  the  upper  rank,  be  multiplied 
one  by  the  other,  the  produdl  is  128,  which  fhall 
be  the  feventh  proportional,  becaufe  the  fum  of 
the  Indices  2  and  5,  whi'^h  anfwcr  to  the  faid  4 
and  32,  is  7.  In  like  manner  becaufe  the  fum  of 
t  ie  Indices  3  ^nd  4  is  7,  therefore  if  the  third  and 
tonrth  proportionals,  to  wit,  8  and  16',  be  multi- 
plied one  by  the  other,  the  produd  lhall  alfo  give 
the  feventh  proportional  128.  Now  forafmuch  as 
the  numbers  in  every  one  of  the  Columns,  except 
the  firft  Column  of  years  in  the  preceding  Table  IIL 
are  continual  proportionals  whole  firlt  term  is 
I,  but  'tis  excluded  out  of  the  faid  Columns,  as 
appears  by  the  Conftruftion  of  that  TMe^  and  for 
that  the  numbers  of  years  1,  2,  3,  4,  5,  &c.  ar^ 

placed 


'438  Inter  efi.  Appe}irf}\'' 

placed  as  Indices  (hewing  the  order  or  feat  of  thofe 
proportionals  inferted  in  the  CoIumns,therefore  the 
rule  before  given  for  continuing  that  Table  to  any 
number  of  years  is  manifeft* 

Qut^.  ir.  If  one  pound  be  due  or  payable  50 
years  hence,  what  is  it  worth  in  ready  money,  by 
rebating  at  5  }qt  centum^  pcramu^n^  comppund  in- 
tereft  ?  j^njw.  08720^  &c.  or  1  /.  p  d.  which  is 
found  out  by  the  help  of  Table  V.  in  the  fame  man- 
ner as  the  Anfwer  to  the  laft  Queftion  ^  (  refpeft 
being  had  to  the  fecond  and  third  rules  of  the  16th 
Chapter  of  the  preceding  Book  concerning  the  mul- 
tiplication of  decimal  fractions.) 

^py?.  12.  If  an  Annuity  of  one  pound  pay- 
able yearly  for  40  years,  be  all  forborn  until  the 
end  of  that  term,  what  Will  it  then  amount  unto, 
compound  interefl  being  computed  at  5  per  cemum 
fcramumf  jdrjfxv.  120/.  \6s.qd.  thus  found  out: 
Firft,  according  to  the  fecorid  way  of  calculating 
the  fourth  Table  in  the  thirteenth  Scvlion  of  this 
Chapter^  find  out  a  Principal,  which  may  have  fuch 
proportion  to  the  propofed  Annuity,  i  /.  as  100  /* 
hath  to  5,  faying,  if  5  /,  mterefl:  bath  100  /.  for  a 
principal,  what  principal  muft:  \  L  interefl:  have? 
ylrjfwerj  10 1.  Secondly,  feek  (  after  the  manner  of 
the  preceding  tenth  quefl:ion  )  what  20 /.  will  be 
augmented  onto  being  forborn  43  years,  at  the 
rate  of  5  per  centnmy  per  annum',  compound  interefl:, 
fo  you  will  find  140.798  -f-,  from  which  fubtradting 
the  faid  principal  20/.  the  remainder  will  be  120. 
7p8-t-,  or  120  /.  16  which  is  the  anfwer  of  the 
quefl:ion. 

Qi^cfl.  13.  If  a;i  Annuity  of  one  pound  payable 
yearly  for  37  years,  be  to  be  fold  for  prefenr  mo- 
ney. 
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ney,  ^hat  is  it  worth,  compound  intercft  being 
computed  on  both  fides  at  6  pfr  ctmuw^  per  Ammm? 
Arifxver^  14/.  14  J.  9^.  which  is  found  out  thnsz 
Firft,  according  to  the  fecoml  way  of  calculating 
the  fixth  Table  in  the  fifteenth  ScBion  of  this  Chof- 
tcr^  find  out  a  principal  in  fuch  proportion*to  one 
pound  (the  propofed  Annuity  ]  as  100  is  to  6,  lb 
will  fuch  principal  be  found  15.66666  f ,  then  af- 
ter the  manner  of  the  preceding  eleventh  queftion 
find  out  the  ready  money  which  is  equivalent  to 
16.56666,  due  37  years  hence,  fo  will  fuch  ready 
money  be  found  to  be  1.92588  f  or  i  /,  18  7 
which  being  fubtrafted  from  the  faid  principal 
16.66666,  the  remainder  will  be  14.73678 or 
14/.  14/.  9d.  which  is  the  Anfwer  of  the  Queftion 
propounded. 

ilnefl.  14.  What  Annuity  payable  by  yearly  pay- 
ments  to  continue  37  years  will  one  pound  Purchafe 
zt^  fer  centHm^  per  annnm^  compound  intercft? 
^nfrv.  I  s.'Ord.  near,  which  is  found  out  thus ; 
Firft,  find  out  the  prefent  worth  of  one  pound  An- 
nuity to  continue  37  years,  which  prefent  worth 
(  by  the  laft  queftion  )  will  be  found  14.73678X 
Then  fay  by  the  Knle  of  Three^  if  14-73^7'^ 
will  purchafe  an  Annuity  of  one  pound,  ( to  con- 
tinue 37  years )  what  Annuity  to  continue  the 
fame  term  will  i  /.  purchafe?  ^nfw^  .06785  4^ 
or  1  J.  4  d.  which  is  the  Anfwer  of  the  Queftion 
propounded* 
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A  Vemonftration  of  the  Rule  of  Three ^  or  Rule 
of  Proportion^ 

/.ip  Our  numbers  aire  faid  to  be  prdpottionals^ 
XT  when  the  firfl:  containeth  the  fecond  fo  of- 
ten as  the  third  containeth  the  fourth  likewife 
when  the  firft  is  fuch  part  of  the  ft  coDd,as  the  third 
is  of  the  fourth  :  So  thefe  numbers  following  are 
called  proportionals,  viz.. 

4  A*  6  .  6  :  :  4  AT  9  •  9 
I  A-  1 2  .  1 2  :  :  ^  ,v  1 5  •  1 5 

That  is  to  fay,  4  times  6  (  or  24)  is  faid  to  htvc 
fuch  proportion  to  6,  as  4  times  9  (or  3O  hath  to  9 . 
In  like  manner, -j^  of  1 2  (or  8)  hath  fuch  proportion 
to  1 2  J  as    of  1 5  (  or  10  )  hath  to  1 5. 

//.  When  four  numbers  are  proportionals;,  the 
produ(fl  arifing  from  the  multiplication  of  the 
two  extreams  is  equal  to  the  produft  of  the  twc 
means. 

Dcmor}jtration. 

By  the  preceding  Definition  in  r.  thefe  four  num- 
bers are  prcporcionalsj  vh.. 

{4  A'  6  .  6  :  :  4  A'  9  ,  9 
B  A  C  .  C  :  :  B  ^  D  .  D 

The 


r. 
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4^^ 


The  produd:  of  the  7  4     6  r  9 


two  extreams  is —   X  B  ^  C  .  D 

The  produdl  of  the  ?   6  r  4  ^  9 


two  means  is  —   r  C  ;r  B  r  D 


{j^  X  6  X  9  7   S  6  ^  4  ^  9 
B  jrC^  DJ  ~1  C  a:  B  ^  D 


Therefore  the  Prop,  is  manifeft. 


By  the  preceding  definition  thefc  four  number^ 
are  proportionals^  'viz.. 


But  |a'12a'15==i2^j;«'i5 

Wherefore  the  Proportion  is  every  way  pro- 
ved. 

///.  From  the  lafl:  Propofitioii  arifeth  the  Ji^k 
of  Prvportion  commonly  called  the  Rule  of  Three^  or 
Golden  Rde  ^  which  teacheth  by  three  numbei-s 
given  to  find  a  fourth  proportional  nurr.bcr  in 
this  manner, 'Z^i^  Multiply  the  fccond  and  third  mim" 
hers  mutually  one  by  the  other ^and  divide  the  prodii^  by 
the  firfi  number  \  fo  the  cjuotient  fl^all  be  the  fourth  pro- 
portional number  foHghtj  in  a  direSt  j^toportion*  This 
Rule  hath  been  fully  exemplified  in  die  8th  Chap- 
ter of  the  preceding  Book,  and  the  truth  of  the 


1^12.12::}. 

The  produft  of  the?  »  ^  ^ 
two  extreams  is  ^  J  ° 

The  produdt  of  the?  ^ 
two  means  is— — ' — \ 


15  .  15 


E  e 


faid 


1 
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faid  Rule  may  be  thus  demonftrated,  vItl.  Let  there 
be  three  numbers  given  to  find  a  fourth  in  direft 
proportion,  t;;^.  if  24  gives -6,  what  (hall  z6  give  ? 
Or  as  24  is  in  proportion  to  5,  fo  is  36  to  a  fourth 
proportional  number  fought,  which  fourth  propor- 
tional (  whatfoevrcr  it  be  )  we  may  fuppofe  to 
be  Q_,  and  then  thefe  four  numbers  will  be  propor- 
tionals, viz.. 

24  .  6  :  :  36  , 

Therefore  by  the  fecond  Propofition  of  this 
Chapter. 

24  X  Qj=  6  JT  36 

And  becaufe  if  equal  plain  numbers  be  feverally 
divided  by  one  and  the  fame  number,  the  quO" 
tients  will  necelfarily  be  equal  between  thenifdvesj 
therefore 

6    jr  3^ 

a=  

24 

Whereby  it  is  manifeft:  that  the  fourth  proportio- 
nal number  is  equal  to  the  quotient  that  arife  h  by 
dividing  the  produd  of  the  multiplication  of  the 
fecond  and  third  propoaionals  by  the  firft,  which 
was  to  be  proved. 

Note,  That  every  Rule  of  three  inverfe  may  be 
made  a  Rule  of  Three  direEl^  by  making  the  third 
term  the  firft,  and  by  proceeding  forward  to  the 
other  two  terms;  therefore  one  and  the  fame  dc- 
monllration  ferveth  for  both  rules. 

CHAP. 


Chap.  VII.     The  Rale  of  Fellowjhip. 


CHAR  vn. 

A  Vemonfiratiifn  of  th^  Douhlc  Rule  of  FtU 

lowfiyip. 

THe  Double  Rule  of  Fellorrjbip  (  commonly  called 
the  Rule  of  Fellorpjlnp  with  time  )  prefuppo- 
feth  two  things,  1;/;^  i.  That  the  parciculaf 
Stocks  of  Merchants  in  company*  have  continued 
unequal  fpaces  of  time  in  the  common  Stock. 
2.  That  a:  the  end  of  their  Paf  perlhip,  the  tdtal 
gain  or  Jofs  is  to  be  divided  amongft  them,  in  fuch 
manner ,  that  their  fliares  fhall  have  fuch  prd-, 
portion  between  thomfelves,  as  thofe  fums  of 
intereft  money  have  one  to  another  ,  which  an 
any  rate  per  cenrnm^  fimple  intereft  only  being 
computed,  might  be  gained  by  the  particular 
Stocks,  within  the  refpedive  times  of  their' 
continuance  in  the  common  Stock :  r>IOw  for  thtf 
efFefting  of  fijch  a  proportional  partition ,  thff 
{dxdi  Double  Rnle  of  Fellowjhip  gives  this  riirevfliort^ 
-z^xiL.  Divide  the  total  gain  or  Ipfs  into  fuch  pirts, 
which  (hail  have  the  fame  proportion  one  to  the 
other,  as  is. between  the  produfts  arifirig  ouc  of  thCJ 
multiplication  of -ach  particular  Stock  by  itscoffc-^ 
fpondent  time. 

For  exa?7jple^  Suppofc  twd  Mercharfrs  A  aind 
to  be  Partners  in  Traiffick,  for  a  certain  time  fftlt 

te  i  aefeedi 
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agreed  on  between  them,  and  that  A  doth  permit 
liis  StockT)f  ^oo/.-  to -be  employed  in  their  joint 
TrafEck  three  months,  and  that  B  forbears  his 
Stock  of  50  /.  eight  months ;  I  fay  (  according  to 
the  faid  Rule  of  Fcllowfii't^  with  time  )  whatever  the 
total  gain  or  lofs  be,  that  part  thereof  which  be- 
longs to  A  muft  have  fuch  proportion  to  the  gain 
or  lofs  of  B,  as  100  at  3  (  or  300  )  hath  to  50  x  8 
(or  400.)  This  rule  hath  been  fully  exemplified  in 
the  13  Chapter  of  the  preceding  Book,  and  the 
truth  thereofjtaking  the  two  premifed  Suppofitions 
for  granted,  may  be  thus  demonftrated 

1.  Suppofing  100 1.  (  the  Stock  of  A)  to  gain  in 
3  months  any  certain  fum  of  money,  as  two 
pounds  i  I  feek  how  much  50/.  (the  Stock  of  B)  will 
gain  in  the  fame  time,  and  at  the  faid  rate  :  fol  find 
2  A-  50* 
 —/.for, 

100 

100  .  2  :  :   50  .  2  A*  50 


100 

2.  Having  found  what  50/.  will  gain  in  3 
months,  I  feek  how  much  the  faid  50  /.  will  gain  in 

2  A-  50   A  3 

^  8  months,  at  the  fame  rate,  and  fo  I  find  

100  X  3 

/.  for, 

3      2  A*  50      8      2  A-  50  A-  8 


I         100         I  100  r  3 

3.  Thus  it  appears,  that  if  100/.  in  3  months 
doth  gain  2  /.  then  50/.  in  8  months  will  gain  at 

the 

» 
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2  A-  50  r  8; 
the  fame  rate  ■        — fo  that  the  proportion 

of  the  gain  of  A  to  the  ^ain  of  B  is, 

2  ;^  50  \  8 
Jls  2  is  ta  ^ 

100  A  3 

4.  If  both  the  terms  (  to  wit,  the  Antecedent  and 
C(?;7/^(3r/^f;?r)  of  the  faid*  proportion  be  feverally  mul- 
tipliedjby  the  faid  Demminat or  \ 00  k  3^  the  pro- 
duds  will  be  in  the  fame  proportion  with  the  num- 
bers or  terms  multiplied,(by  1 7  r  i.Eudid.)  viz..  the 
gain  of  A  will  be  to  the  gain  of  B, 

As  2  \'  1 00  r  3  is  to  2  ^  ^ 

5.  Laftly,  Becaiife  2  (  the  fuppofitions  gain  firfl: 
adumed  }is  a  Multiplicator  iis  well  in  .the  Antcce* 
detn  as  in  t\\t  Conftcjiicnt  <ii the  laft  mentioned  pro- 
portion, it  may  beexpungM  out  of  both, and  fo  the 
gain  of  A  will  be  to  tlie  gain.qf^  in  this  proportion 
(which  was  to  be  provcd)46  wit, 

'  As  100  X  3  is  to  50  .V  8 


E  e  3 
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CHAP.  Vlli. 

A  DemonJlratioH  of  the  Rule  of  Alligation  al- 
ternate, and  the  ufe  af  the  faid  Rule  in  the 
Compvjnion  of  Medicines, 

/.|N  order  t6  the  Demonflratioh  tof  tlic  faid 
^  R'lle,  <  fhall  premife  this  Lemma^^iz^,  if  the 
difference  of  ny  cwo  numbers  givcn>  be  multiplied 
-  by  a  nOTPbcr  afligned,  the  produft  will  be  equal  to 
the  difference  between  the  produdls  which  arife 
from  he  multipJitatioii  of  thofe  two  numbers  feve- 
rally  by  the  number  afGgned. 

Sufpofitions. 

lo     A       .  B  G 

4  i 

I  o— 4 

5  [ 

D       E  F 

Which  fuppofitions,  and  the  Diagram  being  well 
viewed,  the  truth  of  the  faid  Lem/na.  will  be  evi- 
denf,  VIZ.. 

AB  X  AD=AC     AD,— EC  x  BE  (AD) 

0 

//.  To 


Two  lines  or 7  AG  =: 
numbers  pjiven.  JBC==: 
Their  difference.  AB 
A  multipiiqitor   
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//.  To  add  the  more  light  to  the  following  De^ 
tnonftrattorjoi the  rule  Alligatm  alternate,  1  (hall 
propound  aqueftion  which  properly  belongs  to  the 
faid  rule,  viz..  Suppofe  a  Fimner  having  French 
Wines  at  5^,  the  tjita  and  at  i  o^.  the  quarts  would 
make  a  mixture  of  them  in  fuch  manner,  thac  he 
might  fell  the  mixt  quantity  at  7  the  quart ^  and 
fo  make  as  much  money  of  the  mixture,  as  if  he 
fliould  fell  e<^ch  quantity  of  xvine  at  its  own  price  j 
the  queftion  is  to  know  what  proportion  the  quan- 
tities of  both  forts  oiwine  in  the  mixrure  muft  bear 
one  to  another.  Here  according  to  the  Rule  of  AUi' 
gation  alternate^  I  take  the  difference  between  the 
mean  price  affigned  for  the  mixture,  and  the  two 
other  given  prices,  and  place  thofe  differences  al- 
ternately,'z^i^  the  differenoe' bet  ween  7  and  10  be- 
ing 3, 1  write  3  againft  5,  4ikewife 
2  being  the  difference  between  7  and  Tio  j  2 
5, 1  write  2  againft  loj  fo  I  conclude^    ^\  5  j  3 

that  the  quantity  to  be  taken  of  that   . 

fort  of  wwe  of  lod.  the  qnart^muO:  have  5 
fuch  proportion  to  the  quantity  of  $d. 
the  qnarty  as  2  to  3.  1  hat  is  to  fay,  if  2  qtearts  at 
10^.  the  quart  be  mixed  with  3  quarts  at  5  d.  the 
qnart^  the  total  mixture  5  quarts  being  fold  at  7  d. 
the  quartj  will  yield  as  much  money  as  the  faid  3 
quarts  at  5  d.  the  quart ^  together  with  the  faid 
2  quarts  at  lorf.  the  quart  j  as  is  evident  by  the  fub- 
fequent  work.  ^ 


quarts 


■0 


448         A  Demonfiratm  of  Appendix. 

quarts    'fence      quarts  pence 
J.  ,    5    :  :     3     .  15 

ir.  I.  .  10    :  :     2     .  20 

411.  •  15^20    =  7x5=35 

From  the  premifles  it  appears,  that  when  two 
things  are  given  to  be  njixt  in  fuch  manner  as  the 
3^(f/f  of  jibigution  alienate  requires,  tne  propofition 
to  be  dfixiQi.fl'rated  will  be  d;is,  namely. 

Three  numbers  A.  B,C  being  given  in  fucl^  fort 
that  A,  islefs  than  B.  hue  greater  than  C.  if  the  dif- 
ference between  A.  a  ad  B.  be  multiplied  by  C  and 
the  difference  between  A  and  C,  be  multiplied  by 
B  the  fum  of  thofe  produds  will  be  equal  to  the 
prodM  :'>  arifing  from  the  mulriplication  of  A.  by 
the  ijiii  of  the  f^id  differences, 


jD^monJlraim/. 


A  J  B  I  A — C  ]  BA — BC» 

IC  I  B  A  !  CB — CA 

 I  


B — C  I  BA  CA  =r  B — C  r  A 

The  difference  between  B.and  A. is  B — A. which 
rinltipli^d  by  C  produceth  (  as  is  evident  by  the 


r 
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Lemma  aforegoing  in  the  firft  Sedlion  of  this 
Chapter) CB~C A.  Alfo  the  difference  between  A 
and  C  is  A— C.  which  mnlti plied  by  B  produceth 
BA— BC,  Then  the  fiim  of  thofe  two  pro3u<its  is 
BA— C  A.  (  for  t-  CB  and  — GB  expunge  one  the 
other ;  which  fuin  is  manifeftly  the  fame  with  the 
produ(!^  arifing  fro:n  the  multipJication  of  A  the 
mean  price,  by  B— G  the  fum  of  the  aforefaid  dif- 
ferences ( to  wit,  the  fum  of  A — G  and  B — A  )  for 
^t-  A  and  ~  A  expunge  one  another. 

When  more  than  two  things  of  different  ,  prices 
are  given  to  be  raixt  as  aforefaid,  the  Dcmonfiration 
will  not  be  othcrwifc  :  for  if  the  fum  of  every  two 
produds  arifi  gfrom  the  multiplication  of  two  al- 
ternate differences  by  their  refpcdi ve  prices,  be  e- 
qual  to  the  produd  of  the  mean  price  multiplied 
by  the  fum  of  the  faid  differences  j  the  fum  of  all 
the  faid  produfts  will  alfo  be  equal  to  the  product 
of  the  mean  price  multiplied  by  the  fum  of  all  the 
differences  as  will  clearly  appear  by  view  of  the 
fubfequent  work. 

C    CM    ^  •  ~ 

^  ^  ^  ^ 


If        D    'V    E=F    X  G 
and         H        K=F   x  M 
ThenDfE   f       H   -V   K=F   x  GfM 


More 
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Moreover,  becaufe  if  equal  numbers  be  feverally  | 

divrdcd  by  one  and  the  fame  number^  the  quotients  \ 

will  be  equal  between  themfelves,  therefore  from  ^ 
tbc  premifes  this  Corottary  will  arife. 


C  O  RO  L  LART. 


In  the  of  Jllligation  alternate^  if  the  aggre- 
gate of  the  produds  arifingfrom  the  multiplication 
of  the  feveral  alternate  differences  by  their  refpe- 
ftive  prices,  be  divided  by  the  fura  of  the  faid  diffe- 
rences, t^e  quotient  will  be  equal  to  the  main  price. 
Thi^  may  be  a  proof  of  any  example  of  the  faid  rule 

of  Alligation. 


OF  THE  CO  MPOSITION  OF 
kJMEDIC  INES. 


See  more  (f  this  in  /.  Medicines  and  Simples  in  re- 
ivr  J  Dcc^r/^^-  fp^^  ^(  ^^eir  qualities  are  confi- 
alio  Tom.  x.  of  ^ered  in  fome  of  thefe  five  ways, 
P.  Herigon  and  'viz..  either  as  they  are  hot  or  cold, 
Mctjicr  More  X  i4-  moift  or  dry,  or  as  they  are  tempe- 
rithmetkk,  ^^^^ .  ^.j^.^^  f^^j^  Simples  or  Me- 
dicines which  work  heat  in  our  bodies,  are  faid 
to  be  hot,  fuch  cold  which  are  the  caufe  of  cold- 
nefs. 

II.  The  mean  or  middle  between  the  extrcam 
qualities  of  Heat  and  Coldnefs^  alfo  between  Dry* 
mfs  and  Moifinrc^  is  called  Temperate  or  the  Tem* 

ferature  j 
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ttrMure  \  from  wbich  each  of  the  faid  qualities  hot^ 
<old^  moiji  and  dry^  doth  flifFer  in  four  degreesSo  that 
a  Medicine  or  Simple  is  faid  to  be  either  ttmferaie^ 
or  elfe  hot^  cold^  motfi  or  dry^  in  the  firft,  fecond, 
third^  or  fcftirih  degree. 

///.  If  the  numbers  i,  2,3,4, 5,6, 7,8, 9,  be  placed 
as  you  fee  trom  A  to  the  differences  between  5 
( the  middle  number )  and  the  fuperioiir  numbers 
6^7,8,  9,  will  be  1,2,3,4,  which  may  reptefent  the 
4  det^rees  of  the  qualities  hot  and  dry  \  likewife  the 
differences  between  5  and  the  inferiour  numbers 
;4.,3,2, 1 ,  will  be  i  ,2,3,4,  which  may  reprefent  the  4 
degrees  of  the  qualiti^-s  cold  and  moift,  the  tempe- 
rature reprefcnted  by  c.  being  the  mean  or  middle 
from  whence  the  faid  degrees  do  fwerve. 


B 


55 


9 

7 
6 

S 

4 
3 
2 
I 


>5 


b 


i 


3  V.  ^alities  hot 
ly^ud  dry. 

O  \TemperatHre. 


2^^ Qualities  cold 
4  ^ 


/r.  Since  the  Rale  of  Mlgation  alternate  requires 
that  of  two  things  mifcible,  the  one  muft  exceed  the 

raeaii 
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mean  propounded  and  che  otiier  be  lefs,  tlitrefore 
the  queftions  of  Alliimon  in  this  kind  ai.  to  be 
vrroiighc  with  the.numDers  in  the  aforeiaid  Co- 
lama >\B,  for  by  i hem  the  degrees  and  qa^^lides 
We  difcovered^  being  placeci  bs  you  fet  in  the  Co- 
lumn adjacent  to.  AB,  and  fpr  diftindion  fake, 
thofe  numbcrt  in  the  faid  Column  AB,  may  be 
galled  thcJrrdica  OwExyonajts  pf  the  degrees^  which 
Indices  Tixt  to  be  ufed  in  the  fame  manner  as  the  pri- 
ces of  Merchandizes  in  the  queftions  AlUgation 
Mlterrnttt  jn.  Chapter  14  of  the  preceding  Book, 
and  therefore  thofe:  examples  may -be  compared 
with  thefe. 

Prop.  I. 

Having  divers  Simples  whofe  qualities  are 
known  >  to  make  a  compolition  of  mi^cture  of 
ihem,  in  fuch  nicmner  that  tlie  quality  of  the  me- 
dicine may  be  fome  mean  amonglt  the  qurilities  of. 
the  fimples,  and  the  quantity  thereof  any  quantity 
aOigned.  :  ' 

Example  I.  An  /Apothecary  hith  four  forts  of 
Simples,  A,  B,  C,  whofe  qualities  are  as 
fol!owerh/x/^.  A  is  hot  in  the  fonrth  degree,  B 
is  hot  in  t)ic  fccond^  C  is  tetnperate,  and  D  is 
cold  in  the  third  degree;  the  queftion  is  to  know 
what  quantities  of  each  ought  ^o  betaken,  to 
niaicea  Medicine,  whofe  tjuanf ity  may  be  12  oun- 
ces, and  the  quality  in  the  firft  degree  of  heat  ? 
Seek  in  the  aforcfaid  column  AB>  for  the  Indices  or 
Exporicnts  of  tlic  qualities  of  the  Simples  given^.t^/;^. 
for  A  which  is  hot  in  the  fourth  degree,  take  9  j 
for  B  which  is  hot  in  the  fecoad^  take  7  ^  for  C 

which 


Chap.  VIII.         Medicines.  ijj'l 

which  is  temperate,  take  5  ^  and  for  D  which  is 
cold  in  the  third  degree,  take  2  j  that  done,  rank 
thofe  numbers  in  the  fame  raajaner  as  the  prices  of 
Merchandises  in  the  queftions  of  the  i^Ch^fter^ 
viz,,  defend  from  the  higheft  degree  of  [icat  unto 
the  temperature, and  fo  proceed  downwards  to  the 
degrees  of  cold,  fetting  6  the  Indtx  or  Expncm  of 
tte  mean  quality  propounded,  which  is  i  degree  of 
heat,  as  common  to  them  all :  then  by  crooked 
lines  or  otherwife  conned  two  fuch  Indices^  where- 
of one  may  be  greater  than  the  mean,  and  the  other 
lefs,  and  proceeding  according  to  jjie  Rule  of  the 
fourteenth  Chapter  you  will  find  that  to  make  a 
Medicine  of  9  ounces,  and  the  quality  refulting  to 
be  in  the  firft  degree  of  heat,  you  muft  tc  kc  i 
ounce  of  A  ( being  that  Simple  which  was  hot  in 
4)  4  ounces  of  B,  3  ounces  of  C,  and  i  ounce  of  D, 
as  will  be  manifeft  by  the  proof. 


The  proof. 


A 

9 

X 

I 

—  9 

4 

B 

7 

X 

4 

=  28 

G 

5 

X 

3 

=  15 

D 

2 

X 

1 

=  2 
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Laftly,  by  the  rtde  of  Proportion  you  may  incrcafe 
the  Medicine  to  the  quantity  of  12  ounces,  and  yet 
the  quality  to  continue  in  the  firft  degree  of  heat^ 
according  to  the  following  operation* 


4f4 
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9 
9 
9 
9 


I 

4 
3 
I 


12 
12 
12 
12 


1^ 

4 

4 


of  A 
of  B 
ofC 
of  D 


TTie  efMMity  ajfigned  1 2  o«»cej. 

^  By  other  connexions  of  the  qualities,  other  quan- 
titi -s  ot  each  would  arire,but  that  hath  been 
fufficiently  manifefted  in  the  queltions  of  the  four- 
teenth Chapter. 

ExampU  2.  Snppofe  there  are  five  Si^/jple,  A, 
B,  C,  D,  E,  whofe  qualities  are  as  followeth  , 
A  IS  hot  in  3^  B  is  hot  in  2\  C  is  hot  in 
D  IS  cold  in  E  is  cold  in  3\  and  it  is  re- 
quired to  mix  four  ounces  of  with  fuch  quan- 
tities of  the  reft>  that  the  qudity  of  the  Medicine 
may  be  temperate  ? 


The  proof. 


1 

I 

« 

A 

8^  1=  8 

3 

B 

7  X  3  =  21 

I 

C 

6  X  1=  6 

3  \  I 

4 

D 

4  -t'  4=  \6 

2 

E 

2  X  2~  4 

I  I 
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Proceed  as  before,  fo  will  you  find  that  to  make, 
a  Mciiicine  of  1 1  ounces/and  the  quality  of  the  Form 
refulting  to  be  temperate,  you  mult  take  i  ounce 
of  A,  3  ounces  of  B,  i  ounce  of  C,  4  ounces  of 
and  2  ounces  of  E  ;  then  fince'  the  quantity  of  B, 
in  the  coiTlfiolition  propounded  is  limited , 
4  ounces,  find  numbers  which  may  be  in  fuch  pro- 
portion to  4  ( the  quantity  of  B  affigned  )  as  the 
numbers  i,  i,  4,  2,  ( the  quantities  of  A,  C,  D,  E, 
in  the  aforefaid  Compofition  of  1 1  ounces  )  arc 
unto  3  (the  quantity  of  B  in  the  Cud  Compdi- 
tion  )  in  iltanner  following : 


0000 

§^       ^  ^ 
:t       ;t  ^ 
•       •       «  • 

3  .  I      4  .  i|  of  A.l 

3  .  I  ::  4  .  i\o[C.C  to  he  mixed  with 

3  .  4  ::  4  .  $  J  of  DjT^^  014  nccs  of  K 

3  •  2  : :  4  .  2|  of  E.J 


Prop.  11. 

A  Medkmhcing  compounded  of  divers  Sidles 
whofe  qualities  and  quantities  are  known,  to  find 
the  degree  of  the  Form  refultw^^  viz^  the  exad  ton-t 
perament  of  the  Midicir^e. 

Example  i.  Suppofea  Mtdicwe  to  be  Compound- 
ed of  two  Simplesj  viz..  6  ounces  of  B  hot  in  4% 
and  3  ounces  of  C  hot  in  3^  and  it  is  required  to 
find  the  temperament  of  the  Medicine^  viz..  the  de- 
gree and  quality  refulting  from  fuch  mixture? 
Seek  in  the  aforefaid  Column  A  B  for  the  //z^/ 

of 
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of  the  refpcftive  degrees  and  qualities  of  the  S/w- 
j/a  given,  and  difpofe  them  orderly' in  ranks  right 
againfl:  'their  refpecflive  quantities  ;  then  multiply 
each  Index  by  its  refpe(ftive  qnantityjand  divide  the 
fum  of  the  produfts  by  the  fum  of  the  quantities:  fo 
will  the  quotient  be  the  Index  the  degree  and 
quality  of  the  Medicine. 


9x6 

8  Jk^  3 


5  + 

24 


78  (8| 


So  in  the  faid  example  the .  Qiiotient  will  be 
found  which  is  the  Index  of  3f  degrees  of  heat, 
and  therefore  the  faid  C^iedic'tm  is  hot  in  3-^  de- 
grees. 

Forafmuch  as  any  two  quantities  mifcible  ac- 
cording to  the  Rule  of  Alligation  alternate^  are  in 
fuch  proportion  one  tg  the  other,  as  the  refpedive 
alternate  differences  between  the  mean  quality  of 
the  mixture  and  the  qualities  correfpondent  unto 
the  faid  quantities,  the  deraonftration  of  the  afore- 
faid  will  be  manifeft  by  the  Corollary  aforego- 
inei;  in  this  Chapter. 

Example  2.  Suppofe  a  Medicine  to  be  compound- 
ed of  4  Simples^  whofe  qualities  and  quantities  are 
known, ^7^L.  2  ounces  'of  A  hot  in  z"^.  3  ounces 
of  B  hot  in  20.  4  ounces  of  C  temperate,  and  5 
ounces  of  D  cold  in  4'.  and  let  it  be  required  to 

find 

• 
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find  the  mean  quality  reCdiing  from  fuch  mixture. 
According  to  the  aforefaid  VWf ,  I  multiply  each 
Ac^  by  its  rcfpedlive  quMtity,  and  divide  tbo 
fum  of  the  produfts  by  the  fiini  of  the  quantities^  fo 
tlie  quotient  is  which  is  tl^Indcx  of  ^  degrees 
of  cold  (  for  the  difference  between  5  the  Indcji  of 
the  temperature,  and  47  the  Index  found,  is  f  de- 
grees ot  cold  )  which  is  the  quality  •f  the  iaid  iWr- 
decine.  ^" 


5" 

0 

• 

Prod. 

8 

X 

z  = 

=  15 

7 

X 

3  = 

=  21 

5 

X 

4'  = 

=  20 

I 

X 

5  = 

=  5 

14)  62  (41 

Example  3.  Stip^ofe  a  Medicine  to  be  compoondr; 
ed  of  feveral  SimpUsy  whofe  qualities  and  qtiaii^ 
titles  are  as  foUowetb)  viz^  ounces  oi.^  Simph 
which  is  cold  in  2^.  and  moift  in  i%  5  ouiKes:ho| 
in  3"".  and  (  in  refped  of  drynefs  and  moifture } 
temperate;  3  ounces  hot  in  a",  and  dry  in  2\  < 
ounces  hot  in  i%  and  moift  in  4*;  4  ounces  cold  il 
3°-  and  moift  in  2°.  the  queftion  is  to  know  the 
temper  refulting? 

In  the  refolution  of  this  a)ieft ion  there  muft  be 
two  diftindt  operations,  eacii  of  them  likie  to  that 
in  the  laft  example,  vit 


.ymviitA  iii  the  ArneiJjanaef  asK^for.e,  the  def 
grteiand  qgalitf  teiliking  froni  the  commixttir?.. 
of  thd  qualities  hgt  and, cold ^  fawUJ.yPU  find 
which    Che  Index-of  T^idcgrees  jOl  li»e^t  (  for  di© 
diffewlKe  betweett  -5:ihelndfex  of  thei  tflmperatar*; 


heit.^ei  t 


3 

8 

7 
6 

Z 


o 

? 


O 


X 
X 
X 
X 
X 


4  =  12 

5=40 

3=21 

6=36 

4=8 


^  ^ 

^       ?c  ^ 

4  X  4=16 

5  X  5=25 

7,  ;r  3=21 

r  r  6=  6 

3  r  4=12 

22)    Il7<-5ir  i 


J 


21)  80(3,5 


.  2.  Find  in  the  fame  manner,  the  temper  refulting 
fiktt^e  mixture  of  the  qualities<Jry  apd  moift  ;,vfo 
>vfWl:y«o:find}Ttwljiciii^  the.lndex  ofiyl  degree,  of 
fo  the  quality  of  the  laid  Medicine  is  h^t 
ii^UAit  heatj  ani  iity?  degree  of  raoifture,  as  byr 
iheiii^ktfation  is  manifcft. 

fo  augment  or  Mmimfli  a  Medtanp  in\qHAUty  itccor-. 

t  ?         to  any  dtgrc^  -^j^W^^' 

*  Siippofe  a  Medici^^         compounded  as  fol- 

lov;cth,a/;z..  1  dram  of  a  Simple  hot  In  4^  2,  drams 

hot  in  3%  2  drams  hot  in  2%  i  dram  hot  in  i%  i 

dram 
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dram  cold  in  i  ^  and  1  dram  cold  in  2°.  Then  will 
the  quality  of  the  faid  Medicine  be  in  i\  degree  of 
heat  (as  will  be  manifeft  by  the  fecond  Propofi- 
tion.)  Now  let  it  be  required  to  augment  the  faid 
Medicine  in  quality,  to  add. fuch  a  quantity 
of  fc^me  one  of  the  Ingredient^  (  or  fome  oihef 
fimplej  which  m^iy  arifc  the  quality  of  the  Medi-^ 
cine  i  degree  j  fo  that  the  temperament  of  the  Me- 
dicine after  it  is  increafed  in  quantity,  may  be  in 
2*.  of  heat*  Make  choice  of  fuch  a  fimple,  the  In* 
dex  of  whofe  quality  may  exceed  the  Index  of  the 
quality  afligneci,  viz..  make  choice  of  that  fimple 
which  is  hot  in  3°.  whofe  Index  i^  8,  then  proceed 
according  to  the  i  example  of  the  firft  Propolition  j 
fo  will  you  find  that  if  i  dram  of  the  aforefaid  Me- 
dicine be  mixed  with  i  dram  of  that  fimple  which  is 
hot  in  3°.  the  temper  refuking  from  fuch  mixture 
will  be  in  2°.  of  heat.  V 

Laftfy,by  the  RnlcofThree^  fay,if  i  difant  requil^q 
\  dram  ,  vvhat  fliall  8  drams  ( tljetigtiantity*  of  the  /Vlp^ 
dicifte  firft  given)  require  ?         " '  vr  . •  > 

Jnfw.  4  drams :  So  that  if  4  drams  of  a  finipfe 
which  is  hot  in  3"^. 'be  rtiixed  with  8  drams  of  a  Mf* 
diciirte  which  is  fibtin  degree,  the  temper,  ti^ 
falting  will  be  in  ;2*.  of  heat,  as  by  the  operation 'i* 

maiiifeft* 

to  • 


r 


id  tnl 
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If  it  be  required  to  diminifh  a  Medicine  in  qua* 
lity,  you  are  ca  make  choice  of  fuch.  a  Simple,  the 
Index  of  whole  quality  may  be  lefs  than  the  Index 
of  the  quality  afligned,  aod  then  to  proceed  as  be*- 
fore. 

Here  obforve,  that  if  in  queftipns  of  this  nature^ 
the  quantities  of  the  Simples  be  exprcft  by  weights 
of  divers  denominations,  they  are  to  be  reduced  to 
that  weight  which  is  of  the  loweft  denomination  ia 
the  queftion,  according  to  the  fixth  %uU  of  the 
i^^tnlYiCh  after  of  the  preceding  Book^ 

The  augmenting  or  diminifhing  of  a  Medicine  in 
refpedt  of  quantity ;  Alfo  the  finding  of  the  value 
of  any  quantity  of  a  Medicine^  the  prices  of  the  In- 
gredients being  known,  will  be  familiar  to  fuch  as 
underftand  the  Rule  of  Proportion,  and  therefore  I 
fhall  not  infllt  upon  them. 

CHAR 
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CHAP.  IX. 

A  Demonfiration  of  the  cmmn  Rule  of  Falfe 
hy  two  Pofitions. 

/.T  yr  THat  the  ordinary  douhlc  Rule  of  Falfe  is, 
V  V  2nd  how  to  be  ufed  in  refolving  fuch 
queftions  which  cannot  beradily  ap- 
plied to  any  of  the  other  rules  of  ArithmticK,j  hath 
been  fully  declared  in  the  1 5  and  3 1  Chapters  of  the 
preceding  Book  j  it  remaineth  to  Ihcw  what  kind 
of  operation  is  prefuppofed  before  the  faid  Rule 
can  be  applied  to  the  refoJution  of  a  queftion,  and 
then  to  demonftrate  the  truth  of  the  Rule  it 
felf. 

//•  In  the  faid  Rule  ofFalfe^  look  what  operation 
the  queftion  requires  to  be  performed  with  the 
number  fought  and  fomc  given  number  or  nura* 
bersjthe  fame  kind  of  oper;'ition  in  every  refpeft  is 
to  be  made  with  each  of  the  two  feigned  num- 
bers (  commonly  called  Pofitions )  and  the  faid  gi- 
ven number  or  numbers;  which  threefold  proccfs 
being  finifht(  whether  it  be  by  any  one,  or  all  of 
thefe  rules^  to  wit,  Aldition^  SahtrM^ion^  A^Hltiplica-^ 
tm^  and  Divifion)  there  will  arife  three  remarkable 
numbers  or  refults.,  to  wit,  one  rcfulting  from  the 
true  n^imber  fought,  and  tiiro  others  rcfulting  from 

F  f  J  the 
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the  two  feigned  numbers  ^then  from  thefe  three  re- 
fnltSjthe  errors  are  coU^cCted^which  are  nothing  elfe 
bun  th^  differences  between  the  true  refult,and  each 
*6f  tlie  two  falfe  refults. 

///.  After  the  faid  errors  or  differences  are  dif- 
covered,  the  Rule  of  Falfe  will  be  of  np  force,  unleft 
this  Analogy  or  proportionality  'doth  arife,  namely 
the  firft  error  rnuft  have  the  fame  proportion  to 
the  fecpnd,  as  the  difference  between  the  number 
fought  and  the  firft  feigne'd  number  hath  to  the 
difference  between  the  faid  number  fought  and  the 
fecond  feigned  number  ;  here  therefore  it  may  be 
demanded,  what  kind  of  operation  will  produce  the 
Taid  Analogy  ?  To  this  I  anfwer,  when  the  quieftion 
requires  the  number  fought  to  be  increafed,  leilen- 
cd,  multiplied  or  divided  by  fome  given  number,or 
the  number  arifing  from  fuch  operation  to  be  in- 
creafed, Jeflened,  multiplied  or  divided  by  fome 
given  number ;  in  any  of  thofe  cafes,  the  af^orcf^id 
Analogy  will  neceffarily  arife,  as  I  Ihall  here  maKi- 
feft  in  all  the  faid  cafes.  Firft,  therefore  I  fay  when 
unto  each  of  three  numbers  (  namely  the  number 
fought  by  thc.^nk  of  Falfe  and  the  two  feigned 
numbers  )  one  and  the  fame  number  is  added,  th^ 
faid  Analogy  will  enfue,  for  in  this  cafe  the  diffe- 
rence between  the  firft  fum  and  the  fecond  will  be 
equal  to  the  difference  between  the  firft  and  fecond 
pf  the  faid  three  numbers ;  likewife  the  difference 
l)etween  the  fii  jl  fum  and  the  third  will  be  equal  to 
the  difference  between  ibe  firft  number  and  the  third 
Wi/itb  may  be  proved  in  pian^ier  following. 
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■  SHffoJitiont>  I 

Let  there  he  tliiLce  numbers,  to  wit, 

t 

12    .    7  \  5 

Suppofe  alfo  that  the  firft  number  i^^f j  :gf5flter 
than  either  of  the  numbers  B  and  C, 

Suppofe  alfo,  fome  number  as  D  fs)  to  be  added 
to  each  of  the  fald  three  numbers,  fo  wilUhg  jfllree 
fums  be,  ^.  i 

IS 


A  +  D 
B  +  D 

C.+  D    8  A  srf 

The  Propofition  to  be  demonftrated  is,  that  the 
difference  between  the  firft  fum  and  the  fecond  is 
egual  to  the  differenrce  between  the  firft  number 
and  the  fecond  ^  alfo  that  the  difference  between 
the  firft  fum  ami  the  third  is  equal  to  the  differoBC^ 
between  the  firft  number  and  the  third. 

Demonftration. 

The  difToi  ence  between  the  firft  number  and  the 
fetond  is, 

A  B 

The  difference  between  the  firft  fum  and  the.  fe- 
cond is,  ^ 

A  .+  D— B— D 

■ «. 
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But  the  latter  difference  is  manifeftly  equal  to 
the  former  ( for  +  D^d  — D  cxptinge  one  the  p- 
theri)  to  wit. 

Therefore  the  flrft  part  of  the  propofition  is  pro- 
ved. 

Again^the  difFerence  between  the  firft  number 
and  the  third  )s> 

The  difference  between  the  firfl  funi  and  the 
third  is, 

But  the  latter  di<Fef  ence  is  manifeftly  equal  to 
the  former,  for  +  D  and  expunge  one  the  o 
ther,  viz.. 

Wherefore  the  propofition  is  fully  proved. 

The  like  property  might  be  proved  after  the 
fatne  manner,  when  one  and  the  fame  number  is 
fubtrafted  from  three  numbers  feverally. 

Secondly,  when  three  numbers  (namely  the  num- 
bers fought  by  the  rutt  of  Falfe  and  the  two  feigned 
nunibers )  are  feverally  multiplied  by  one  and  the 
dme  number  i  the  afore  mentioned  Analogy  will 
likewife  enfue,  as  m?y  be  thus  proved, 

Sh^^o fit  ions. 

Let  there  be  three  numbers,  to  wit, 

A  .  B  .  C. 
3.5.8. 

Sup. 


Chap.  IX.  tJje  Rule  of  Falfe 

Suppofe  alfo  that  the  firfl:  number  j4  is  Icfs  than 
either  of  the  numbers  B  and  C. 

Suppofe  alfo,  each  of  thole  three  numbers  to  be 
multiplied  by  one  and  the  fame  number  as  D  (4) 
and  the  three  products  to  be  thefe, 

DA  \  \z 
DB  I  20 
DC      \  31 

[  The  Propofition  to  be  demonftrated  js,  that  the 
difference  between  the  firft  produft  and  the  fecond 
hath  fuch  proportion  to  the  difference  between  the 

,  firft  produft  and^he  third,  as  the  difference  be- 
tween the  firft  number  and  the  fecond  hath  to 

I     the  difference  between  the  firft  number  and  the 

*     third,  viz.. 

DB—DA  .  DC-^DA  : :  B — A  .  C—A 
^  8        .      20       : :     2     .  5 

Dernonflration. 

>  Forafmuch as  (by  the  1 7th  Prop,  of  the  fcvcnth 
Book  of  Euclids  Elem.  )  if  a  number  (D)  multiply- 
ing two  numbers  (S^A  and  C^A)  produccth  o- 
ther  numbers  (DB — DA  and  DC— DA )  the  num- 

I bers  produced  by  the  multiplication  lhall  be  in  the 
fame  proportion  as  the  numbers  multiplied  are, 
therefore 
DB—DA  .  DC — DA  :  :  B-A  .  C — A 
which  was  to  be  demonftrated. 

Likewife  when  3  numbers  are  divided  by  one 
and  the  fame  number,the  dcmonflration  will  not  be 

othcrwife 
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othcrwifc  i  and  becaufe  by  the  fecond  SeSlion  of 
jihisChapter^  the  errors  in  the  'S^le  ofFalfe^rc  the 
'differences  between  the  true  refiilt  and  the  two 
felfe  refuHs,  therefore  from  the  precedent  demonr 
ftrations  it  is  evident,  that  the  aforementioned  Ana- 
logy or  proportionality  (namely,* when  the  firft 
error  hath  fuch  proportion  to  the  fecond,  as  the 
difference  between  the  number  fought  and  the  firft 
feigned  number  hath  to  the  difference  between  the 
faid  number  fought  and  the  fecond  feigned  number) 
willfucce^d  from  fuch  operation^  as  is  before  de- 
clared in  the  beginning  of  the  third  SeSlion  of 
tiiis  Chapter. 

ir.  Now  to  difcern  what  kind  of 
To  tnw  whe-  operation  will  not  produce  the  faid 
ther  a  que^ion    Analogy,  obferve  this  note^  viz.. 

V  ^^^^  '  queftion  requires  fome  gi^en 
Falfcornot.  number  to  be  divided  by  the  num- 
ber fought  or  any  part  thereof,  alfo 
when  the  number  fought  or  fome  part  thereof  is 
to  be  fquared,  cubed,  crc  likewife  when  fome  parts 
of  the  number  fought  are  to  be  multiplied  one  by 
the  other  ^  I  fay  from  fuch  operations  the  aforemen- 
tioned Analogy  will  not  arifil^  and  in  thofe  cafes, 
the  ordinary  Rule  of  Falfe  will  be  ufclefs  ;  as  may 
partly  appear  by  the  two  following  examples,  viz.. 

What  tiHrnber  is  ihat^  by  nhich  if  360  be  divided 
the  qHoticrn  will  be  14  .^  Here  if  twopofitions  or 
feigned  numbers  be  taken,  and  360  be  divided  by 
ca(  h  of  them,thc  errors  will  not  be  in  the  fame  pro- 
lx)rtion  with  ihed  fferences  between  the  true  num- 
ber foiight  and  the  2  feigned  numbers,and  therefore 
the  rub  6f  Falfe  will  be  ufed  in  vain :  yet  if  it  be 
asked  wh^  number  is  ihat, which  bei'^g  m-jltiplied 

by 
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by  24,  the  produft  will  be  360,  t\\tu4ufwer  to  this 
latter  qucftion  is  the  ftme  with  the  anfwer  to  the 
former^and  may  be  found  by  the  rule  of  Falfe  ^  but 
fuch  kind  of  interpretations  and  infereRCcs  arc  not 
always  obvious,  and  therefore  fince  the  prepara- 
tive work  of  the  rnle  of  Falfe  {  after  the  number  is 
taken  by  guefs  for  the  number  fought  )  proceeds 
gradually  from  one  condition  in  the  queftion  toano- 
ther,it  will  for  the  moft  part  be  eafie  to  determine 
whether  the  ordinary  rnk  of  Falfe  wiW  take  place  or 
not,by  comparing  the  conditions  of  a  queftion  with 
the  note  before  given. 

Another  Examfle^  a  certain  perfon  being  deman- 
ded what  number  of  years  he  had  lived, anfwered, 
if  ^  V  of  that  number  were  multipl  ied  by  I  of  the  fame 
number,the  prod  udt  would  fhew  the  number,  or  his 
age :  here  it  will  be  in  vain  to  fearch  the  number 
fought  (  which  is  40 )  by  the  rnle  of  Falfe  \  for  the 
aforementioned  Analogy  or  proportionality  will  not 
fuccced,  and  the  queftion  cannot  eafily  be  refolved 
without  jilgebra. 

Now  from  this  fuppofition,  that  after  the  prepa- 
rative work  of  the  rule  of  Falfe  is  finiflit,  the  errors 
will  be  in  fuch  proportion  as  aforefaid,  I  (hall  make 
it  manifeft  that  the  rnle  of  Falfe  will  difcover  the 
number  fought. 

F.  In  the  Rule  of  two  falfe  Pofit ions  there  are  3 
cafes,  viz..  the  errors  are  either  both  excefTes  and 
noted  with4,  or  elfe  both  defers  and  noted  with — y 
or  laftly^one  of  the  errors  is  noted  with-?-,  ajidthe 
other  with — . 

In  ihetwofirft  cafes  the  Rule  isthis,  Multiply 
the  Pofitions  or  feigned  numbers  by  the  iiltern  er- 
rors, viz..  tl:e  firft  Pofition  by  the  fecond  error^ 

the 
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^  fecottd  Polition  by  the  firft  error,  and  rcfcrvc 
tbofe  produfts  \  then  dividing  the  difference  of  the 
£ttd  products  by  the  difference  of  the  faid  errors^the 
mocient  ihall  be  the  number  fought  by  the  que- 
ftion. 

The  demon(hratioQ ,  of  the  faid  Ruk  here  ibl- 
knrcth. 

Cmfe  I.  Whtn  the  errors  are  hoti  excejfes  and  ttt^ 
ted  with  4*. 

i.Let  fbtnc  number  unknown  and  fought  by?  ^ 
tbe  ruk  df  Falfe  be  rcprefentcd  by  . .  •  V  j 

1^  Let  the  firft  Pofition  (  or  feigned  num-7^  ^ 
bcr)bc   S 

^  And  the  fecond  feigned  number . ...  C 

4.  Suppofe  aifo  that  E  is  greater  tlun  and  each 
of  them  greater  than  A. 

5*  Moreover  fuppofe  the  error  of  the  firft  7  p 
PofiticMi  to  be   J 

6.  And  the  error  of  the  (econd  Pofition?  ^ 
tobe.  S 

7.  Suppofe  alfb  that  this  Analogy  will  be  found 
in  the  faid  numbersi  vU^ 

B — A  .  C  A  : :  F  .  G 

8»  TbePropofition  to  be  demonftrated* 

FC— GB 
A=  


Demon* 
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o.  Forafmuch  as  by  fuppoiitioo  ia  7*« 

B—A.  O-A  ::  F  .  G 

10.  Therefore  by  comparing  die  redaa^afd* 
extreaas  to  the  rectangle  of  the  means. 

GB— GA=FG-FA 

lu  And  by  equal  addition  of  FA. 

FA-f  GB— GA=FC 

1%.  Again,forafaiucfaasby  fui9Qfitk>aia4* 

B  >  C 

I } .  And  oonfeqocntly  out  of  4".  aad  ix\ 

B—A  >  C— A 

14.  Therefore  out  of  9%  and  13** 

F>  G 

15.  There£>re 

FA  >  GA 

0 

16.  Therefore 

FA— GA  >  a 

17.  There- 
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17.  Therefore  by  equal  fubtraftion  of  GB  from 
the  equation  in  1 1  °. 

FA— GA=FC-GB 

18.  Wherefore  by  divMing  both  parts  of  the  lafl 
equation  by  F— G,  equal  quotients  will  arife,  vii„ 

PC— GB 
A=  > 


which  was  to  be  demonftrated. 

Cafe  II.  When  the  errors  krehoth  defeSls,  And  mttd 

1.  Letfome  number  unknown  and  foughtT  a 
by  ther«/e  of  fAlfr  be  repfefented  by  . . . . .  J 

2.  Let  the  firft  pofition.  ( jor  feigned  num-7  o 
ber)  be   ^  - 

^  3.  Suppofealfo  that  Bis  lefs  then  C,  and  each  of 
them  lefs  then  A. 

5.  Moreover,  fuppofe  the  error  of  the  firft? 
Politiontobe   >   -  .  >F 

6.  And  the^error  of  the  fecond  Poficion  . .  G 

^  7-  Suppofe'alfo  that  this  Analogy  will  be  found 
m  the  faid  numbers,  viz., 

A— B  .  A— C  : :  F  .  G 


8.  The 

m 
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8.  The  Propolition  to  be  dcmonllrated.  ; 

FC — GB 

A=  

F — -G 

Demnjiration. 
p.  Forafmuch  as  by  fuppolition  in  7<». 
A— B  .  A — C::  F  .G 

10.  Therefore  by  compariijg  the  reftangle  of  the 
means  to  the  rcdangle  of  the  extreams. 

FA— FC*=GA— GB 

f 

11.  Any  by  equal  addition  of  FC 

FAz^FC  +  Ga — GB 

12.  Again^fotafmucliasby  fuppofitio^i  in  4«>* 

B  >'  C 

13.  ' And  coi^fequcntly  outiOjf  4*.  and  12°. 

-  ■     A— B  >  A— C 

14.  Therefor^  out  of  9^  and  13*. 

F  >  G 

15.  Therefore 

F  A  >  G  A 

15.  There- 
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FA— GA  >  o 

17.  Therefore  by  equal  fubtraftioQ  of  GA  from 
the  equation  in  1 1°. 

FA— GA  ==  FC— GB 

« 

18.  Wherefore  by  dividing  both  parts  of  the  laft 
equation  by  F— G,  equal  quotients  will  arifc,  vix^ 

FC— GB 
A=— .  

F— G 

which  was  to  be  demonllrated. 

Caft  III.  Whtn  one  of  the  errors  is  an  excefs  ( t9 
wit  J  noted  1^4^)  and  the  other  a  defeS  (  noted 

by—) 

In  this  third  Cafe  the  Rule  of  Falfe  is  this,  vix^ 
Multiply  the  Pofitions  by  the  altern  errors,  to 
wit,  the  firft  Pofition  ^  the  fecond  error,  alfo  the 
fecond  Pofition  by  the  firft  error,  and  referve  thofe 
produfts  V  then  dividing  the  fatn  cff  the  feid  pro- 
dufts  by  the  fum  of  the  faid  errors,the  quotient  fliall 
be  the  number  fo«ght  by  the  queftion. 

The  Demonftracion  of  this  latter  jlule  here  fol- 
lowetb. 

Sufpofitions. 
1-  l*et  fome  number  unknown  and  Ibught  by  ? 

the  rkle  of  Falfe  be  reprefcnted  by   j  A 

2.  tct  the  firft  Pofition  be ; . . .  B 

3*  And 
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3.  And  the  fecond  Pofition   G 

4.  Suppofe  alfo  that  B  is  greater  than  C,  and  alfo 
greater  than  A,  and  that  C  is  Icfs  than  A. 

5.  Moreover,  fuppofe  ttic  error  rhe  firft?  p 
Pofition  to  be   S 

6.  And  the  error  of  the  fecond  Pofition  to  be  .  O 

7.  Suppofe  alfo  that  this  Analogy  will  be  found 
in  the  faid  numbers,  vix.. 

B— A  .  A~C :  :  F  .  G 

8.  The  Propofition  to  be  demonftrated. 

GB  FG 

A=  

F  +  G 

t)€monjlration. 

9.  Foraftnuch  as  by  fuppoficion  in  7^ 

B— A  .  A— C  :  :  F  •  G 

10.  Therefore  by  comparing  the  reftangle  of  the 
means  to  the  redangle  of  the  extream?. 

FA— FC=GB— GA 

1 1.  And  by  equal  addition  of  FC  and  GA  to  the 
laft  equation,  this  will  arife, 

FA  +  GA=GB  +  FG 

12.  Wherefore  by  dividing  both  parts  of  the  laft 

G  g  eqnaticn 
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equation  by  F  x     equal  quotients  will  arife,  viz.. 

GB  +  FC 


F4G 

which  was  to  be  d^mpuf^rated. 

The  learned  Herigonius  (in  cap.  13,  Tom.  1.  of  his 
Cur  fas  MathematicHs)  hath  delivered  another  way  of 
refolving  the  rnle  of  Falfe^  namely  by  the  two  fol- 
lowing rules,  viz.. 

Whtn  the  figm  of  the  Errors  are  tinlike. 

7{Hk  I.  As  the  funi  of  the  errors  tb  the  firft  er- 
ror, ib  is  the  difference  of  the  fiippofed  numbers  to 
a  fourth  proportion^,  which  being  added  to  the 
firft  fuppofed  numbei",  wheu  the  laid  firft  fuppofi- 
tion  is  lefs  than  the  l^cond,  or  fubtradled  from  it 
when  it  exceeds  the  fecond  ^  the  fum  or  remainder 
wiU  be  the  true  number  Ibught.  ^ 

• 

When  thefigns  of  the  Errors  nre  nnliks* 

» 

Bjile  IL  As  the  difference  of  the  errors  is  to  the 
firft  error,  fo  is  the  diifFerenCe  of  the  Suppofed  num- 
bers to^  fourth  proportional,  which  being  added 
to  the  firft  fiappofed  number  when  the  figjns  are-— 
or  fubtradled  Ironi  it  when  the  figns  are  +  \  the  fum 
or  remainder  will  be  thooiumber  fdught. 

Both  , which  rules  the  laid //i^ri^i?;//^  demonftra- 
teth  geometrically  by  lines,  upon  a  fuppofition  of 
the  jimlogy  or  Proportionality  before  mentioned  in 
the  third  Seftion  of  this  Chapter,and  the  fame  may 
I  ike  wife  be  eafily  demon  ftrated  according  to  the 
precedent  method  by  letters, 

CHAR 
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C  H  A  P.  X, 

A  Colk^ioH  of  pleafant  and  fnhtil  QueJiionSy  to 
exerc/fe  all  the  parts  of  Vulgar  Arithme^ 
tick.  To  which  alfo  are  added  various  practi- 
cal Quejlions  ahout  the  mcnfuration  of  Super- 
ficial Figures  a>id  Solids. 

Exmpleiofthe  Rule  >^  ZJefi.  i .  If  a  vVedge  of  Gold 
iSSAf  V2.  weighing  .7J».of7-™y 

weight  be  worth  5797  lb- 
fierling^  what  is  the  value  of  i^j  grain  of  that  Gold.' 
Anjxv.  2  pence. 

iTUorTf)Qf4of.iof^i^,,,i 

IT  4758..         I  » 

jQuefi.  2.  A  man  dying  gave  to  his  eldcft  Son  j 
of  ^  of  his  eftate^to  hisfecond  Son  -  of  of  his  eft^te, 
and  when  they  had  counted  theii  i  ortions,  the  one 
had  4q/.  more  than  the  other  ^  the  remainder  of  the 
cftate  was  given  to  the  wife  and  younger  children. 
Theqneftion  is,  what  was  the  portion  af  the  eldell 
Son,  alfo  of  the  fecond,  and  how  much  did  belong 
to  the  wife  and  younger  children  ? 

^w/rr.The  eldeft  Sons  portion  lOo/.  the  rei:ond 
Sons  portion  60 1 .  and  440/.  for  the  wife  and  youn- 
ger children. 

The  fraClions  bci  reduced  ^  it  wul  he  r  ft 
that  the  eldefi  Son  had^^syidthe  fitcond  yl  alfo  ihe 

G  g  2  dif^ 
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dijference  of  the  [aid  fraQions  is  ttj  then  fay^ 


I.      40    ,  .     JL  go 

/. 


J'he  fecond  Sons  portion   60 

The  difference  of  their  portions . . .  •  40 
The  eldeft  Sons  prtion   100 


Laflhy  6co — 160=3440 /or  the  Wife  Mndyonngef 
cfjildren. 


Queft,  3.  A  young  man  received  66|  /.  which  was 
.  I  of  f  of  his  elder  brothers  portion,  and  3t  times  of 
his  elder  brothers  portion  was  I4  times  of  his  fa- 
thers eHace,  the  quellion  isi  what  was  the  fathers 
eftate  ?  jinjfw.  560  /. 

7  .  66i  : :  I  .  200 
200  A-  3f=7CO 
.  700 .: :  I  •  5(Jo 

^eji.  4.  If  A  can  finilh  a  work  in  20  days,  and 
B  in  30  days  j  in  what  time  will  the  work  be  fi- 
nilhed  by  A  and  B  working  together  ?  Anfwer  12 
days. 

Firft  find  what  quantity  of  the  work  will  be 
done  by  each  workman  in  one  and  the  fame  time ; 
then  it  will  be,  as  the  fum  of  rbofe  quantities  is  In 
proportion  to  the  faid  time,  fo  is  i  or  the  whole 
work  to  the  time  wherein  fuch  work  will  be  finilh- 
cd  by  both  workmen  working  together. 

d^ys 
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work^ 


days  vporl^ 


fum  I J 


Hence  it  appears  that  A  and  B  working  together 
20  days,  will  finifh  that  work  once,  together  with 
7  of  the  fame  work ;  therefore  fay  again  by  the 
lifili  of  Threey 


The  fence  is  this.  A  brazen  Lion  being  placed 
in  an  artificial  fountain,  conveyeth  water  into  a 
Ciflern  6y  two  ftreams  ifluing  from  his  eyes,  alfo 
by  one  from  his  mouth,  and  by  another  at  th?  bot- 
tom of  his  right  foot.  Now  the  Pipes  through 
which  thefe  llrcams  pafs,are  of  different  cap  icities, 
in  fuch  fort,  that  by  the  right  eye  fet  open  alone, 
the  reft  of  the  ftreams  being  ftopt,  the  Ciftern  will 
be  filled  in  two  days  ( the  length  of  a  day  being 
fuppofed  to  be  12  hoursj)  by  the  left  eye  alone  in 
three  days;  by  the  foot  alone  in  four  days  j  and 


Tvork^       days       xvorK  day 

It  2  0     ::     I      .  12 


Queft.  5. 


ft^retu  adjlo  Uoj  tnbuli  mhi  Inmina  bina^ 
Ofcjue  etiam^  dextri  fic  qHoqne  flanta  pedis. 


Binis  dextro  oculOy  terms  lacus  ifte  diehns 
ImpktHr  Uvojfed  pede  his  ge minis. 


Gg  3 


by 
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by  the  mouth  in  fix  hours.  The  queftion  is, 
to  find  in  wha^ime  the  Ciftern  will  be  filled,  if  all 

tbofe  dreams  be  fet  op^n  atonCe  ? 
vi^f/irer^rj-lday, 

days       Cifi.       days^  Cifi. 
2     .      1      :  ;     3        .  It 

4    .     I     :  :    3      .  o| 
^    .     I      :  :    3      .  6 

add  I 


The  [urn  is  9\  Cifierns  that  will  he  filed  in  three 
dciys  by  a}l  the  fo^r  fireams  runrjing  together  : 
Then  fay  by  the  ride  of  Three*  . 

Cifi.    Days    Cifi.'  day 

9+    •    3   •  •     *  -77 

Quef}'.  6.  A  Ciftern  in  a  certain  Conduit  is  fuppli* 
ed  with  water  by  one  pipe  of  fuch  bignefs^thaiif  the 
cock  A  at  the  end  of  the  pipe  be  fet  open,  the  Ci- 
ftern will  be  fiJled  in  ^hoiir;  moreover  at  the 
bottom  of  the  Ciftern*  t^v^a  other  cocks  B  and  C  are 
placed,  whofe  capacities  are  fuch,  that  by  theCock 
B  fet  open  alone  (  all  the  reft  being  ftbpt ,  the  Ci- 
/iern  fiippofed  to  be  full )  will  be  emptjed  in  i  j- 
ho^iir alfo  by  the  cock  C  let  open  alone  the  Ciftern 
will  be  emptied  in  2}  hour:  now  becanfe  more  wa- 
ter will  be  infiifed  by  the  cock  than  can  be  ex- 
pelled by  both  the  cocks  B  znd  C  in  one  and  the  fame 
time  V  the  qneftion  is  to  find  in  what  time  the  Ci- 
ftern will  be  filled  if  the  faid  three  cocks  be  fet 
open  at  once  ?  u4/fiv.  i^t  hour. 

After  the  manner  of  the  fourth  queftion  of  this 

Chapter 
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Chapter,  iSnd  how  m&ft^,  tittl^^^  ^'die  Ciftern  Will  be 
emprtied  in  one  and  the  farrife'  l])ace  of  time,  %i  the, 
cocks  of  B  and  C  running  together;  alio  hoW"  much 
of  the  Ciftern  will  be  Ifilftd  h'f  A  fame  time  \ 
then  will  the  difference  ff^w  ljow  much  of  ^che 
Hern  is  gained  by  the  filHng  tdck  in  tlie  faid  time  : 
rLaftly,  as  the  Cifterns  6rpain;s  gained  .ar?  in  pro- 
portion to  the  cbrrefponiicnt '  time  j  fo  is  the 
whole  Ciftern,  to  thetiflie  wherein  it  will  be  gain- 
ed or  filled. 

hoti.  cifl. '  hofi,   cijl.  .  ,  , 

add  I     J  ^  T^B 

hou.  cifl.  hou. 

II.  I  .   1   ::    i|  .  mfillciibji'J 

i\i gained  by  A 

cifl.       hou.         cifl.  hou. 

III.  1^1        14    :      i    :  :  rW.  ^  J 

jQuefl.  7  Suppofe  a  Dog,  a  Wolf  and .  a  Lion, 
were  to  dwour  a  Sheep,  and  that  the  Dog  could  eat 
«p  the  Sheep  in  an  hour,the  Wolf  in  |  hbur,and  the 
Lion  in  t  hour  i  now  if  the  Lion  begin  to  eat  i  hour 
before  the  Other  two,  and  ^jftcrwards  all  three  eat 
together^  thd* question  i's,^  i'n^what  time  the  fheep 
would  be  devoured  ?  (sxf>7/rp.-^|^  hour. 


I. 


on,  flu 

If  i  .  I  :  : 

JL 

f     '  4 

G  g  4  Thus 
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Thus  it  appears  that  \  of  the  (heep  would  be  ea- 
ten by  the  Lion,  before  the  Dog  and  Wolf  began 
to  eat. 

II.  Proceed  according  to  the  fourth  quellion,  (b 
will  yon  find  the  remaining  \  to  be  eaten  by  thepj 
all  in  1^  hour,  which  added  toi  gives  j\j  hour,  in 
which  time  the  fheep  would  be  devoured. 

Ojicfl.  8.  If  120  f/.  be  to  be  dillributed  amongfl: 
three  perfons  A,  B,  C,  in  fuch  ibrt,  that  as  often 
as  A  takes  5,  B  lhall  take  4,  and  as  often  as  B  takes 
3^  C  (hall  take  2  ^  what  ihall  be  the  fhare  of 
each  ? 

ApfvP.  A  5 1 4/.  B41  ^|/,C  27  ^U/. 

Find  three  Numbers  which  may  exprefs  the  pro- 
portions of  their  fliareSjby  the  RttU  of  ThreCy  or  (  tq 
avoid  fradlions)  thus, 

« 

3  2 


15  .  12  .  8  ' 

thns  found 

5  AT  3  =.15 

3  V  .4.  ==  l  i 
4Jt2==  8 

I  35  ..  '  .  4'i? 

iQucfi.  9.  A  Gorernpur  of  a  certain  Garrifon, 
being  defirous  to  know  how  much  money  the  Port 
px  Paflage  of  the  Oarrifon  did  amount  unto  in  cer- 
tain 
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lain  moniiis,  made  choice  ot  a  ioyal  fervant^giving 
him  order  to  receive  of  every  Coachman  paffing 
with  a  Coach  4  ^.  of  every  Horfman  id.  and  of  every 
Footman  \d.  Now  at  the  years  end,  the  fervant  ma- 
king his  accompt  to  the  Governor,  giveth  him  94/. 
1 5  J.  I  o^.and  lets  him  know  that  as  often  as  5  palled 
with  Coaches,  9  palled  on  Horfeback  j  and  as  often 
as  6  palied  on  Horfeback,  10  paflcd  on  foot  j  the 
queftion  is  how  many  Coaches,  Horfemen ,  and 
Footmen  paflcd?  ^^/ircr,  25 co  Coaches ^  4500 
Horfemen,  7  sop  Footmen. 

Find  three  proportional  numbers  after  the  man- 
ner of  theS  queftion,  which  will  be  5,  9i  ^  S,  then 
proceed  as  followeth, 

d. 

5  Coaches  .  .  20 
9  Horfemen  18 
15  Footmen    .  7! 

— —         r  5  .  2500 

If  45  \  ,  22750  :       9  .  4500 

CI 5  .  7500 

Queft,  10.  A  Fabler  would  exchange  780/.  y?cr- 
iwg  for  double  Ducats,Dollart,and  French  CrowDS, 
the  Ducats  at  7  6  d.  the  piece,  the  Dollars  at  4/. 
4  d,  and  theT'rench  Crowns  at  6  5.  the  piece,  to  be 
in  fuch  proportion,  that  \  of  the  number  of  Ducats 
may  be  equal  to  j  of  the  number  of  Dollars,  and  4- 
of  the  Dollars  equal  to  -^i  of  the  Crowns,  the  que- 
llipn  is,  how  many  pfeces  of  eaph  coin  he  fliall  re- 
ceive for  his  780  pounds. 
jlnfiv.  600  Ducats,  900  Dollars,  1200  Crowns, 
Find  three  proportional  Nucpbers  (  after  the 

man-* 

/ 

\ 
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'  manner  of  the  eighth  queIlior!)  ivhich  will  be  (J,  4, 3 , 


X 
% 

4 


1 

T 


I 

I  » 


I 

T 

ivr 


Thus  it  appears  that  fix  times  the  nuiT(ber  of  Du- 
cats mn  ft  be  equal  to  four  times  the  number  of 
Dollars,  "alfo  equal  unto  three  tinjes  the  nutnber 
bf  Crowns.  Then  make  choice  of  three  numbers 
to  snfwer  thofe  proportions,  fuch  are  thefe,  2, 3, 4, 
(for  5  ;r  2  =  4  >r  3  =  3  a;  4)  with  whichnumbers 
proceed  as  followetb,  ^ 


2  ditcats 

3  dollars 

4  crowns 


I. 


4 
»  » 


780 


225 

195 


/. 

ducat 

T        •  ' 

225  . 

500  ducats. 

doll. 

<b 

195  • 

900  dollars. 

— 
«  0 

360  . 

1 200  crowns. 

Qjtefi.  II.  Twenty  Knights,  30  Merchants,  24 
Lawyers  and  24  Citizens,  fpcnt  at  a  dinner  (J4 
pound,  which  .was  divided  amongft  them  in  fuch 
manner,  that  4  Knights  paid  as  much  as  5  Mer- 
chants, 10  Mercb&ntsasmuchas  1 5  Lawyers  ^  and 

8  Law- 
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8  Lawyers  as  mijch  as  1 2  Citizens  the  qucfliou 
is,  to  know  the  fum  of  money  pale'  by  all  ri.e 
Knights,  alfo  by  the  Merchants,  Lawyers  and  Ci- 
tizens. 

Arjfxoer^  The  20  Knights  paid  20  pounds,  the  30 
Merchants  24  pounds,  the  24  Lawyers  12  pounds, 
and  the  24  Citizens  8  pounds. 

Find  four  numbers  to  exprefs  the  proportions  of 
their  payments,  bj  the  Knle  $f  Three^  or  (  to  avoid 
fradions)  in  manner  following,  fo  will  the  propor- 
tional numbers  be  4,  h  ^^t'^i^*  4  Knights  paid  as 
much  as  5  Merchants,  or  i8Lawyers,or  i2Citi2ens, 

4   .  % 

10  16 

8.  12 


320  .  4C0  •  640  .  p6o 
4    .    S    '  ^  • 

thus  fonnd^  ,  , 
^  X  \o  Jf  8=320 
16  ,v    8  X  5==?400' 
8>    5  X  \6::^(y4p 
5  X  16  X  12=960 

Then  prefuppofmg  that  a  Knight  is  to  pa^  ^s. 
pf  occed  as  follo\veth,  viz,. 


20  Knights 
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I. 

20  Knights  •  .  .  4 
30  Merchants  . .  4^ 
24  Lawyers  .  .  •  2| 

24  Citiz^em  .  .  .  i|  /, 

_^  r  4  • 

fay,ifi2^64::^4|.24 


^tefi.  11.  A  certain  man  with  his  wife  did  ufual- 
ly  drink  out  a  Vefl'd  of  Beer  in  12  days,  and  the 
husband  found  by  often  experience^that  his  wife  be- 
ing  abfent^he  drank  it  out  in  20  daysj  the  queftior^ 
is>  in  how  many  days  the  wife  alone  could  drink  ii 
but  ?  jlnfwtr.zo  days.     •  ' 

Note,  It  is  to  be  fuppofed  that  the  husband  in  1 2 
of  the  20  days  where  he  drank  afone,  did  drink 
as  much  as  in  the  12  days  wherein  he  drank  with 
his  wife  ;  hence  it  followeth^that  in  the  remaining 
8  of  the  faid  20  days,  he  drank  as  much  as  his  wife 
did  in  12  days.  Therefore  b/'t;he  :^/^/e  0/ nree  fay, 
If  8  give  1 2,  what  20  ?  jinfw.  30.  view  the  follow- 
ing form  of  the  work* 

Fre7n  "  lo 

SkhraR  12 

Then  if  8    .    12  : :  20  .  30 

Qneft.  13.  If  a  houfe  be  to  be  built  by  three 
Carpenters,  A,  B>  C,  working  in  fuch  fort,  that 
A,  alone  will  finifh  it  in  30  days  B  in  40  days 

and 
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and  A,  B»  together  in  1 5  days,  in  what  time 
could  C  alone  build  the  houfe  ?  Anjw.  1 20  days. 

L  After  the  manner  of  the  fourth  queftion,  find 
in  what  time  A  and  B  working  together  will  finilh. 
the  houfe  i  Mfw.  17^  days. 

« 

days      work      days  work^ 

40     .     1     .     30  .  ^ 

add  I 


fum  i\ 

work     days         work,  days, 
i|  .  30     : :     I  ,  • .  17^ 

//.  Suppofing  the  work  of  A  and  B  to  be  perfor- 
med by  one  perfon,  as  the  houfe  will  be  built 
by  D  in  177  days,  but  by  D  and  C  together  in 
15  days  ;  Then  find  (according  to  the  12th  que- 
ftion  )  in  what  time  C  will  build  the  fame  j  Artfw. 

1 20  days. 


From  17^ 
SnbtraSl   1 5 


Thenifi^  .  15  :  :  17^  .  120 

The  proof  may  be  wrought  according  to  the 
fourth  or  fifth  quellions. 

Q^efi.  14.  Two  Travellers  A  and  B  perform  a 
Journey  to  one  and  the  fame  place  in  this  manner, 
viz^  A  travels  14  miles  every  day,  and  had  travel- 
led 8  days  before  B  began  ;  upon  the  ninth  day 
Bfets  forward,  and  travels  32  miles  every  day  i 

the 
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the  queftion  is^to  find  ia  what  ftimes  B  Ihall  overtake 
A  ?  ^Yifw.  at  the  end  of  14  days. 

/.  Find  how  many  miles  A  had  travelled  before 
B  fet  forward  ?  Anfw.  1 1 2  miles ;  For 

day       miks  •     days  miles 
i     *     14    ::    8     .  112 

//.  Find  how  many  miles  B  gairis  of  A  in  a  day  j 
tyinfw.  8  miles ;  For, 

22  14=3 

miks       day       miks  days 
IILAi  8     .    I    ::    112    -  14 

Que  ft.  1 5,  There  is  an  Ifland  which  is  36  miles 
in  compafs.  Now  if  at  the  fame  time,  and  from  the 
fame  place,  two  footmen  A  and  B  fet  forward  to 
travel  round  about  the  faid  Ifland,  and  follow  one 
anther  in  fuch  manner  that  A  travelleth  every  day 
9  miles,  and  B  7  miles ;  the  queftion  is  to  find  in 
what  fpace  of  time  they  will  again  meet,  alfo  how 
many  miles,  and  how  many  times  about  the  Ifland 
each  footman  will  then  have  travelled? 

Afifwer,  They  will  meet  at  the  end  of  18  days 
from  their  firlt  parting  j  and  then  A  will  have  tra- 
velled 1(52  miles  (or  44  times  the  compafs  of  th« 
Ifland  )  and  will  have  travelled  125  miles  (  or 
34  times  the  compafsof  the  Ifland.) 


miles 
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miles 
From ...  9 
Snbtra^  7 

  day  miles 

2     .  1    :  :  36 


3w«/r.  18 

by  9 


36)  152(41 


18 
18. 

7 

36)   126  (3-« 


16.  Two  footmen  A  and  B  depart  at  the 
fame  rime  from  London  towards  Tork-,  travelling  ac 
this  rate,  vix..  A  goeth  8  miles  every  day,  B  go- 
I  mile  the  firft  day,  2  miles  the  fccond  day,  3 
miles  the  third  day,  and  in  thai  progreffion  he  go- 
eth forward,  travelling  in  every  following  day 
one  mile  more  than  in  the  preceding  day  *,  the  que- 
ftion  is  to  know  in  how  many  days  B  will  over- 
take A  ? 

jinfwer^  15  days: 

To  refolve  this  and  fuch  Ukc  queftions,  double  8 
(the  number  of  miles  whidi  fftravcUeth  daiiy)whi^h 
make  i^,  from  which  fubtraft  i,  the  remainder  is. 
1 5  the  number  of  days  fought. 

Qncft.  1 7.  If  Exuter  be  diftant  from  Londgn  140 
miles>  and  that  at  the  fame  time  one  footman  A  de- 
parted from  Lo7jdo7i  towards  Exceter^  travelling 
every  day  8  miles,  and  another  B  from  Exceter  to- 
wards travelling  every  day  6  nules,theque- 
ftion  is  in  how  many  days  they  will  meet  one  ano- 
ther, and  how  many  miles  ^ach  footmau  will  have 
then  travelled  ? 

Ajfweiy 
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Anfwer^  They  will  meet  at  the  end  of  lo  days, 
and  then  A  will  have  travelled  80  miles,  and  B  60 
miles. 

, ,  rs  miles  travelled  daily  by  A. 
^^^16  miles  travelled  daily  by  B. 

fum  1 4  miles  which  A  and  6  together 
did  travel  daily. 

m*  da.  miles  da, 

14. 1  : :  140.10  in  which  time  A  and 

B  will  meet  each  other, 
io  X  8  ==80  miles  travelled  by  A. 
10*^  5= 60  miles  travelled  by  B. 

§luifi.  18.  A  certain  footman  A  departeth  from 
London  towards  Lincoln^  and  at  the  fame  time  a- 
nother  fobtraan  B  departeth  from  Lincoln  towards 
London ;  alfo  A  travelleth  every  day  2f  miles 
more  than  B.  Now  fuppofing  thofe  two  Cities  , 
to  be  100  miles  diftantone  from  the  other^  and 
that  thofe  two  footme#do  meet  one  another  at  the 
end  of  8  days  after  the  beginning  of  their  Jour- 
nies ;  the  queftion  ^s,  how  many  miles  eaCh  will 
have  then  travelled,  as  alfo  how  many  miles  each 
travelled  daily? 

Anfrverj  A  60  miles,  B  40  miles.  Alfo  A  tra- 
velled 7i  miles  every  day,  and  B  5  miles. 

day      wiles      days  miles 
I    .    2f    :;    8    .  20 

* 

Hence  it  appears  that  at  the  time  of  their  meet- 
ing A  had  travelled  20  miles  more  than  B,  which 

20 
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20  miles  being  Tubtraiaed  from  lOo  miles  leave  80  |^ 
miles,  whcieo^f  lie  half  is  40  miles  which  B  had  tra- 
velled, therefore  A  had  travelled  60  miles. 
Now  to  find  how  many  miles  each  travelled 

daily,  fay,  .  ' 

days    tniUs    day  milei 

8    .    40  ::  I    .  S 

miles 

Therefore-[B]-travel!ed-[j^].dailyJ 

Piiefi.  19.  There  is  an  lflan3  which  is  134  miles 
in  corapafs  ;  now  at  the  fame  time,  and  from  the 
fame  place,  two  footmen  A  and  B  begin  a  journey 
round  about  the  faid  llland,  but  they  travel  towards 
contrary  parts,  at  this  rate,,Mi.  A  trawlleth  11 
miles  in  every  2  days,  and  B  17  miles  in  3  days, 
the  queltion  is  to  find  in  what  fpace  of  time  A  and 
B  will  meet  one  another ;  and  bow  many  miles  each 
will  then  have  travelled  ? 

Mer,  They  will  meet  at  the  end  of  12  days, 
and  then  A  , will  have  travelled  66  mites,  and  B  65S 

After  the  manner  of  the  fourth  Q^^Hlon  of  this 
Chapter,  the  time  fought  will  be  found  u  days. 

d-tys     wiles     days  miks 

2    .    1 1  :  :  3  • 

add  17 

•  „  — days  mHes  days 

.  3  ••••  ^34- 


Hh 


'  The 


0 
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The  miles  travelled  by  each  will  be  found  ia  this 
manner. 

days  miles  days  ^ 

2  .  1 1 : :  12  .  65  miles  travelled  by  ^. 

3  .  1 7  : :  1 2  .  68  miles  travelled  by  B. 

9 

^efi.  20.  If  a  Clock  hath  two  Indices  (or  hands) 
one  of  which  (  to  wit  ^  )  is  carried  twice  round 
the  whole  circumference  of  the  Dyal  in  one  day  j 
and  the  other  (5)  once  in  30  days,  and  that  both 
at  once  fbewing  the  fame  point  begin  to  be  moved  j 
the  queHion  is,  in  try  hat  time  they  will  be  again 
conjoined  ?  ^ 

Jinfmr^  \i  day  or  hours. 

day  circi^/i.       days  circum. 
^    1.2    :  :     30  .  60 

fnhtraEl  l 

S9 

Hence  it  appear^;,  that  in  30  days  A  will  have 
run  through  60  circumferences^and  B  one  circumfe- 
rence only  in  the  fame  time  ^  therefore  A  gains  of 
^  59  circumferences  in  30  days,  therefore  fay, 

circum.     days     circum.  day 
59    •    30    : :    1.  . 

Qjicfi.  2T.  If  6  /fr.  of  Sugar  be  equal  in  value  to 
7/t.of  Raifinsi  'ylb.  of  Raifms  10  ilb.  of  Almonds  i 
.  ^Ib4  of  Almonds  to  5/1^.  of  Currants ;  2i^>.  of  Cur- 
rants to  I  %d.  how  many  penct  are  the  value  of  ^Ib. 
of  Sugar  ?  Arjfxv,  iid. 


Chap.X-  Qaefiions.  49  ^ 


180    )  3780  (21 

O^e/?.  22.  if  3  dozen  pair  of  Gloves  be  equal  in 
value  to  2  pieces  of  Ribbon  v  3  pieces  of  Ribbon 
to  7  dozen  of  Points  j  6  dozen  of  Points  to  2  yards 
of  Flanders-lacc  -^and  3  yards  of  Flanders- lace  to  81 
(hillings how  many  dozen  pair  of  Gloves  may  be 
bought  for  28  (hillings? 

^nfxQ.  2  dozen  pair  of  Gloves. 


2268)  4536  (2 


4536        2269  , 

Quefi:  23.  Suppofe  a  Greyhound  to  be  courfing  i 
Hxi^e  in  fuch  fort  that  the  Hare  takes  five  leaps  for 
every  four  leaps  of  the  Greyhourjd.znd  that  the  Hare 
is  one  hundred  of  her  own  leaps  diftanc  from  the 
Greyhound',  now  if  three  of  the  (7rey/;oWi^  leaps  be 
equal  to  four  leaps  of  the  Hares,  the  que^ion  is  to 
know  how  many  leaps  the  Greyhound  mult  take  be- 
fore he  obtain  his  prey  ? 

jinfwer.  1 2QO  leap, 


Arithmetical 


I.  If  3  .  '4"^: :  4  •  5t 

Thus  it  appears,  that  4  of  the  Greyhounds  leaps 
are  equal  to  5-^  of  the  Hares  leaps  j  and  becaufe  by 
the  queftion  the  Greyhound  takes  4  leaps  for  every  5 
of  the  Hares^  therefore  the  Greyhound  in  every  four 
of  his  leaps  gains  f  of  one  of  the  Hares  leaps^  there- 
fore lay  by  the  RhU  of  Three^  * 

II.  If  f  .  4  :  :  ICQ  .  1200 

Qiiefl.  24.  There  is  a  certain  room  whofe  Bafis  is 
a  long  fquare,  which  is  in  circuit  50^  feet,  and  the 
height  of  the  walls  or  fides  of  the  room  is  8^  feet  y 
all  which  walls  of  the  room  except  a  fpace  taken 
out  for  a  window  in  the  form  of  a  long  fquare,whofe 
height  is  five  feet,  and  breadth  four  feet,  are  to  be 
furnifhed  with  Hangings  of  ell-broad  fluff  at  ss.  ^d. 
the  yard,  the  queftion  is  to  know  hjow  much  money 
the  fluff  will  coft  ? 

j4rjfwer^  5/.  iqs.6jd. 

50^  X  %\  —  ^\6\  pf  Mare  feet. 
5^4=     20  fiibtridi 


396; 

^\  X  5  =  114  fcjH^ire  feet  in  one  yard  of  fluff* 

I* 

feet  d.         feet  d. 

If  11^    .    40  :  :   sp^T    •  14^^^ 

Id^jt:  25.  There  is  a  certain  Walk  which  is  a 

long 


r 
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lo^g  fquare,  whofe  length  is  40  yards,  and  breadth 
7  yards,  to  be  paved  with  ftones,  each  of  which 
being  in  form  of  a  long  fquare  is  28  inches  in 
length,  and  24  inches  in  breadth  :  the  queftion  is  to 
know  how  many  fuch  ftones  will  be  requifite  to 
pave  the  faid  Walk? 
jinfwer^  540. 

Inches  Inches 

1 440  X    252  —  3(j288o  fquare  Inches. 

28  X      4  r=     572  fqmre  Inches^ 

672  •  I  :  :  362880  .  540  Stones. 

Qnefl,  26.  Suj)pofe  a  piece  of  Tafeftry  to  be 
yards  Englifl)  in  length,  and  3t  y^rds  in  breadth^thc 
queftion  is,  how  many  fquare  ells  FlemiJJj  ^xc  con- 
tained in  that  piece  of  Tapefiry^  when  the  length  of  ^ 
I  ell  Fkmijl]  is  equal  to  ^  of  a  yard  Engli[iu 

Anfmr^  3  7     fquare  ells  FlemiJJi  ? 

Then  becaufe     of  a  fquare  yard  is  equal  to  i  ell 
fquare  of  Flemiij)  meafure  (  for  ^  a-  |  =  fay, 

^efl.  27.  A  Workman  hath  performed  a  piece 
of  Tiling  bearing  the  form  of  a  long  fquare,  wlaofe 
length  is  273  feet,  7  inches,  and  breadth  21  feet  5 
inches  ;  now  when  Ti^es  are  fold  at  the  rate  of  1 1/.' 
\o\  d.  for  1000  Tiles,  and  every  fquare  of  Tiling 
confiffing  of  10  feet  as  well  in  length  as  in  breadth 
doth  take  up  1000  Tiles,  what  doth  the  faid  piece 
of  Tiling  amount  unto  ?  ; 

H  h  3  jinfmr^ 
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Quefl.  28.  A  Merchant  would  beftow  220  A  in 
Cloves,  Mace  and  Nutmegs,  the  Gloves  being  at 
the  pound  i  the  Mace  at  i  w.  the  pound,  and  the 
Nutmegs  at  6  /.  the  pound  i  now  he  would  have  of 
each  fort  an  equal  quantity,the  queftion  is  how  ma- 
•  py  pounds  he  may  have  of  each  fort  ? 
Jinfwer^  200  Ih' 


s. 

5 
II 

6 


^  j2  .  X  : :  4400  :  200 

The  Troof. 

lb.        t.  l- 

%O0  at  5  nmounts  unto  ....  %o 
2.00  at  1 1  amounts  unto  ...  1 10 
5100  at   6  MnoHnts  unto  ...  60 


23.0 


^efi.  29.  A  Factor  is  to  receive  a  fum  of  money, 
andii  offered  Dollars  at  4  j.  4//.  which  are  worth 
but  AS,  id,  or  French  Crowns  at  6s,  i\d.  whicn 
^    *  are 
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arc  worth  but  6s.  the  queftion  is  by  which  coin  he 
fliall  fuftain  the  ieaft  lofs? 
jinfwer^  the  Dollars. 

.  dt        d  d. 

52   .    I  :  :  73t    .  iill 

That  is,  in  receiving  thj  Dollars  every  6  s.  lid^ 
lofeth  i-itld  but  in  receiving  the  Crowns  6/. 
lofeth  i\d.  which  is  a  greater  lofs  than  i^^^^d. 

^eft-.  30.  A  Butcher  agrees  with  a  Grafier,  for 
the  feeding  of  20  Oxen,  during  the  fpace  of  iz  €• 
qual  months,  but  at  2  months  end,  the  Butcher 
add«  5  Oxen  %iore^  and  $|  months  after  that,  he 
added  i  o  Oxen  more,  and  then  it  is  agreed  between 
them,  that  the  Grafier  (hall  feed  them  all,  fo  long 
time  as  will  be  equivalent  to  the  keeping  of  the 
firft  twenty  during  12  months  j  the  queftion  is  how 
long  time  he  (hall  feed  them  all,  after  the  putting 
in  of  the  hit  10? 

Anfwer^  i  month. 

Confider,  that  as  he  receives  more  Oxen  to  feed 
he  ought  to  keep  them  all  the  iefs  time  9  therefore 
work  as  the  queftion  imports  by  the  'B^  k  of  Three 
Inierfe. 

mon.  Oxert, 

Oxen  2  ^      mon.  Oxen 

If  20       .       10    :  :  25    .    (8  25 

6i  10 


If  25  ...  .  i| .  .  35  (  I  mon. 


Hh  4 
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Exawfks  of  the  Queft.  5 1 .  Two  Merchants,  viz..  A 
Kuk  offeUoxp^  entred  Company  ;  A  puts 

'  in  500/.  and  at  4  months  end  takes 

out  a  certain  fum,  leaving  the  remainder  to  continue 
8  montns  longer,B  puts  in  250/.  and  at  five  months 
end  puts  in  three  hundred  pounds  more,  and  then 
his  whole  fum  continues  feven  months  longer.  Now 
at  the  nnaking  of  their  Accqmpt  A  findetkxhat  he 
hath  gained  ic6  j  poundf,and  B  gained  1 3  37  poundsj 
the  queflion  is  to  know  how  much  A  took  out  of  the 
bank  at  4  months  end  f 

Anfwer^  240/, 

add  300 


550      7  =  38JO 


5100 

J33t  •  5100  ::  io6\  .  4080 

500  AT  4  =  1000  (^[nhtraSl 


8)  2080  (260 
L^ftljiy  500—260=240  taken  ont  by  A- 

The  proof.  • 

/.  mon. 
500    Y    4  =  2000 
Snbtra^l  240 

260    X    S  —  2080 
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Qnefi.^i.  Five  Merchants,  viz..  ^,j5,C,Z),  and  £ 
have  gained  2025/.  which  they  divide  in  Tuch  fort 
that  i  of  the  (hare  of  J  is  equal  feveraliy  to  j;  of  the 
fliare  of  By  7  of  C,|  of  D,  i  of  £.  The'  qneftion  is, 
what  was  the  fhare  of  each  Merch:?nt? 

jlnfwer^  A  \6l  LB  ^ij^l.C  /^0%l.D  485  /.  E  6js^^L 
Divide  a  number  at  pleafure  into  fuch  parts 
which  may  be  in  fuch  proportion  as  th^  Ihares  re- 
quired, and  proceed  according  to  the  fubfcqueat 
operation. 


A  2 

B  4 

C  5 
D6 


If25  .  2025 


I 


4 

S 
6 

8 


/. 

(\6ifor  whereof  \  is  81 
(Sl^for  By  whereof  4  is  8^1 
(40 5  for  Cj  whereof  j  is  Si 
(486 /or  D,  whereof  ^  //  81 
(648  for  Ey  whereof  i  is  Si 


2025 

Ojiefl.  33.  Two  Merchants  A  and  B  are  in  com- 
pany, the  fum  of  their  ftock^s  300  /,  the  money  of 
A  continuing  in  company  p  months,  the  money  of 
B  1 1  months,  they  gain  200/.  which  they  divide 
equally^  the  quellion  is  to  knovy  how  much  each 
Merchant  did  put  in? 

Anfwery  A  165/.  B  135/. 

Divide  300  into  two  fuch  p-jrr.s  v/hich  may  be  ia 
proportion  as  1 1  to  9,  fo  will  the  greater  part  be 
the  Hock  of  A,  and  the  leller  the  ftock  of  B,  which 
flocks  being  multiplied  by  their  refpe^tive  t  mes,tJ;i^ 
produ(fts  will  be  equaU* 

1 1 
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II 

9  r  II  .  1^5 /or  A 


2o  .  300  :  : 


9  •  n%fof  B 


Qnefi.  34.  Two  Merchants,  viz..  A  and  5,  arc  ia 
company,  ^did  put  in  325  /.  more  than  and  the 
ftock  of  continued  in  company  '^\  months,  ^ 
pot  in  a  certain  fum  which  is  unknown,  and  it  coii- 
tiDucd  in  company  \o\  months:  after  a  certain 
time  they  divide  the  gain  equally  \  the  queftion  is, 
what  ea:h  Merchant  did  put  in  ? 

j4nfivery  5  750/.  and  A  1075  /. 

Drvide  the  proJud  of  the  difference  of  their 
flocks  multiplied  by  the  time  of  A^  by  the  diffe- 
rence of  their  times,  fo  will  the  quotient  be  the 
ftock  oiB.  which  added  to  sij/.gives  the  ftock  of  A. 

3^5  ^  7T  =  i437i 
add  325 


10"]^  flock  of  A. 

^efi.  35.  AGoIdfmith  hath  fomc  Gold  of  24 
Carets,  others  of  22  Careers,  and 
Exampletafrhe   another  fort  of  18  Caredls  fine  ;  he 

S;:lff*;  would  fo  mix  thcfe  together  that 
fnnert  of  gild  the  mafs  mixfd  might  be  (5o and 
gndfiiver  is  e-  that  the  whole  mixture  might  bear 
fiimmtd,  V.      20  Gareds  fine.   How  much  of  each 

fort  muft  he  take  ?  ■ 

Ik 
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Ik 


Ci2  of  1^  Carets. 


2     1  2 


2  2 
4+2  6 


10  4  60 


Note,  Some  may  tbink  that  queftions  of  Mi- 
gation  are  capable  only  of  fo  many  feveral  an- 
Iwers  as  there  are  different  ways  to  conned  the 
mean  rate  or  price  with  the  extream  rates  or  prices; 
yet  it  is  moft  certain,  that  any  ordinary  queftion  of 
Alligation,  where  three  or  more  things  are  pro- 
pounded to  be  mixt  in  fach  manner  as  that  rule  re- 
quires, is  capable  of  infinite  anfwers,  if  fractions 
be  admitted,  and  fometimes  of  many  anfwers  in 
whole  numbers,  which  are  not  difcoverable  by  the 
common  rule  of  Alligation  :  fo  albeit  to  the  lafl: 
mentioned  queftion,  the  faid  rule  of  Alligation  can 
find  but  one  anfwer  only,  which  is  before  given  \  , 
yet  there  are  eight  other  anfv^t  rs  in  whole  numbers, 
which  are  thefe  that  follow  ( the  invention  whereof 
I  have  fhewn  in  the  1 9th  Queftion  of  theThirteenth 
Chapter  of  my  Second  Book  of  The  Elements  of 


Of 
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Of  24  CareHs 
Oflz  Carets 
Of  18  CareBs 


18 
3 
39 


i5 
S 
38 


14 

9 
37 


Id 
35 


0/  24  CareSls 
Of  22  Care[ls 
Of  1 8  C^re«5/ 


8 
:8 

34 


6 
21 

33 


4 
32 


2 
51 


Stechap.  8. 0/  ^«f/.  36.  An  Apothecary  huh  fe- 
Hns  Affendix.    yg^gj  simpISs,       A  hot  in  3   B  hot 

in  20.  C  temperate,D  cold  in  2°.  and 
E  cold  in  4°.  Now  he  defires  to  make  a  Medicine  of 
thofe  Simples,  in  fuch  fort  that  the  temper  thereof 
inrefpeft  of  quality  may  be  in  i".  of  heat,  and  the 
quantify  8i  Drams,the  Demand  is  what  quantity  of 
each  Simple  he  mull  take? 

Anfrvtr^  4^  Dr  jms  of  A,  f  Dram  of  B,  \  Dram  of 
"'^"Vci^i  Dram  of  D,  and  i  Dram  of  E. 

Dramt 


17  .  81 


i>3,  5 

9 

A. 

I 

I 

B. 

3 

C. 

2 

2 

D. 

2 

»  ■» 

2 

E. 

>7 

Dr*ms 

9  .  4T 

A. 

1  .  oi 

B. 

-J 


3 

2 

2 


8i 


I 


chap.  X.         Quejlions,  ,5'oi 

Qnefi.  37.  A  Merchant  buyeth  2  forts  of  Clothes, 
viz..  of  blacks  and  whites  for  68  /.  2  /. 
after  the  rate  of  21  /.  the  yard  for  f ""^^^^"v^  ^-^  ^ 
the  blacks,  and  1 2  s.  the  yard  for  the  J^yj;;,  J 
white,  and  he  taketh  fo  much  of  each 
fprt,  that  ^  of  the  number  of  yards  of  the  black, 
are  equal  to  I  of  the  white  ^  the  demand  is  how 
many  yards  be  bought  of  each  fort  ? 

uinfwer^  42  yards  of  black^and  40  yards  of  white. 

Qiiefi.  38.  A  certain  perfonA  payeth  unto  the 
ufe  of  B  for  ever  2500/.  in  prefent  money, 
this  condition^  that  B  fliall  pay  unto  A  an  Annuity 
or  yearly  rent  to  be  continued  four  years,  tl>e  c- 
quality  of  their  agreement  being  thus  grounded  , 
viz..  the  faid  2500/.  is  fuppofed  to  be  put  fortli  at 
intereft  for  a  year  (  to  comoience  from  the  lime  of 
their  agreement)  at  the  rate  of  8  fcr  cerjutm^fey  ^z- 
tjhm.  Then  from  the  fum  of  that  principal  and  in- 
tereft (  arifing  due  at  the  years  end  )  the  firft  pay- 
ment of  the  Annuity  being  fubtraftcd,  the  remain- 
der is  likewile  fuppofed  to  hQj^wt  forth  at  the  fame 
rate  of  intereft  for  the  fecond  year ;  then  from 
the  compofed  of  this  principal  and  intereft  (  due 
at  the  fecond  years  crA  )  the  fecond  payment  of 
the  Annuity  being  fubtrafted,  the  remainder  islikc- 
Wffe  fuppofed  to  be  put  forth  at  tlie  lame  rate  of  in- 
tereft for  the  third  year  ;  then  from  this  priaci- 
pal  and  intereft  the  third  payment  of  the  Annuity- 
being  fubtr^dled,  the  remainder  is  in  like  manner 
fuppofed  to  be  put  forth  at  the  fame  rate  of  in- 
intereft  for  the  Fourth  year :  laftly,from  this  prin- 
cipal and  intQreft  the  fourth  and  laft  payment  of 
the  Annuity  being  fubrrai1:cd,thcre  muft  be  nothing 
left ;  the  queftion  is,  what  fum  of  money  muft  be 

yearly 
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yearly  paid  to  fatisfie  thofe  conditions  ? 

Anfwery  7  541^^0!  /•  as  willbe  manifeft  by  the  fub* 
lequent  proof. 

h      100  .  108  ::  2500  •  2700 
SnbtraH  the  flrfi  payment  754 


II.  100  .  108  :  :  ip^^.r^T  .  ^loc.'^ili 
Snbtracl  the  fecond  payment  7  5  , 

III.  100  .  108  ::  i34tfmST  •  HSSrTill 
SnbtraSl  the  third  foment 

IV.  .100  .108  :  :  69%\iii^  .  754t^;I' 
Shbtra^l  the  laft  payment  ....  754I 


t4I  I  7 


000 


Queft.  39. 


MiiU^  Afinaque  duos  irnjonit  fervtdus  Htres 
Imfletos  vino ;  fegnemcjue  uv  vidit  Afdlam 
Vondere  defeffam  veftigia  Ji^ere  tarda^ 
MhU  rogat  j  quid  char  a  parens  CHnElare^gemifqite  t 
Vnamex  utretuo  men  fur  am  fimihi  reddns^ 
Dnplnm  oneris  tnnc,  iffaferam  ^  fed  fi  tibi  tradam 
Z)nam  menfhramy  fient  aqu^tlia  Mtrique 
Pondera ,  men  fur  as  die  do£le  G^meter  ifias  ? 

The  fence  is  this.  A  Mule  and  an  Afs  carried  two 
'  unequal  quantities  of  Wine,  each  confifting  of  a 

certain 
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certain  number  of  meafures,  in  fuch  fort^  that  if  the 
jifs  imparted  one  of  her  meafures  to  the  Mde^  theu 
the  A^les  number  of  meafures  fo  increafed  would  be 
the  double  of  Chofe  which  the  Jfs  had  remaining; 
but  if  the  Mih  gave  one  meafure  to  the  j^fsj  thea 
the  ulfes  mealures  with  that  increafe  would  be 
equal  to  the  Mules  remaining  meafures.  The  que- 
ftion  is,  how  many  meafures  each  carried  ? 
jinfwn^  the  MhU  7  and  the  Afs  5. 

Queft.  40. 

%/£syfcrrHm^ft4»rjHm  mifccns^  dHnqne  metdllHjpr^ 
Sexaginta  tninas  pnfantcm  fifigc  coroftam. 
e/£j  aHTHmque  duos  fimnl  effic'mito  trievtes. 
Ternos  qHadramts  fianno  mixtHm  imfleat  OMrunL 
At  totiaem  qnimas  anri  vis  addita  ferro. 
JErgo  age  dicfnlvi  qnantHm  tibi  conjicis  anri 
Mtfcendum :  die  qHamnm  Arts  fiarirnqne  recjuiras  :' 
Die  qmqiie  fnfficia^t  dnri  qnot  fondcra  ferri : 
Fra:Jcriptam  ut  valeas  rite  ejformare  coronam. 

The  fenfe  is  this,  Suppofe  a  Crown  that  fhall 
weigh  6q  /.  is  to  be  made  of  Gold,  Brafs,  Iron,  and 
Tin,  mixed  together  in  fuch  proportion,  that  the 
weight  of  the  Gold  and  of  the  Brafs  together  may 
be  40/.  the  joint  weight  of  the  Gold  and  of  the 
Tin  45/^?.  and  the  joint  weight  of  the  Gold  and  of 
the  Irbn,  36/t.  Thequeftion  is  how  much  of  every 
one  of  thofe  four  metak  mult  be  taken  ? 

3oi  of  Gold. 
\    9)  of  Brafs.  f 
ylnfwer<^    5  i-  of  Iron. 

C       of  Tir?. 
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Qitefl,  ^i.  One  being  demmded  what  was  the 
prefcnc  hour  of  the  day,  anfwered,  that  the  time 
then'^aft  from  noon  was  equal  to  f  of  ^  of  the  time 
remaining  until  midnight.  The  queftion  is,  what  a 
clock  it  was?  (fuppofing  the  time  between  noon  and 
midnight  to  he  divided  into  twelve  equal  parts  or 
hours. ) 

Anfwcr^  \\  hour  after  noon. 

QHcft.  42.  A  Factor  delivers  6  French  Crowns 
and  2  Dollars  for  45  fliillings  fterling  ^  alfo  at  a- 
nother  time  he  delivers  9  French  Crowns  and  5 
Dollars  (  at  the  fanie  rate  with  the  former  )  for  76 
fliillings.  The  queftion  is  to  know  the  value  of  a 
French  Crown,  alfo  of  a  Dollar  ? 

^A^jfwer^  A  Crown  w^as  valued  at  6  /.  1  d,  and  a 
Dollar  at  4/. '3  d. 

^efl,  45.  A  certain  Ufurer  received  36  Dollars 
for  the  fimple  intercftof  186/.  lent  for  a  certain 
time  unknown^  alfo  he  received  90  Dollars  for  the 
gain  of  360  /.  at  the  fame  rate  of  inrereft  for  a  cer* 
tain  time  unknown  ^  now  the  fjm  of  the  months 
wherein  both  the  faid  numbers  of  Dollars  were 
gained  was  twenty  months.  The  queftion  is  to 
know  in  v\h2t  time  as  well  the  36  D.)llarsas  the 
90  Doll  rs  were  gained? 

Jinfwer^  The  36  Dollars  were  gained  in  8^* 
rconths,  and  the  90  Dollars  in  1 1  ,4  months,as  may 
be  proved  by  the  DoMe  RhU  of  Three. 

Which  anfwer  may  bedifcovered  by  the  follow- 
ing Canon  found  out  by  the  Mgcbraick  Art. 

^Multiply  the  Dollars  firft  g^uned,  the  latter  Prin- 
cipal, and  the  given  time,  according  co  the  rule  of 
continual  MukiplicaiioQ^for  a  dividend  ;then  mul- 
tiply the  firft  principal  by  the  Dollars  laft  gained  ; 

.  ^alfo 
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alfo  multiply  the  latter  Principal  by  the  Dollars  firft 
gained,  andreferve  the  Sum  of  thefe  two  laft  pro- 
ducts fdr  a  Divifor  :  laftly,  divide  the  Dividend 
firft  found  by  the  ftid  Divrfor,  fo  (hall  the  quotient 
be  the  time  wherein  the  firft  number  of  Dollars 
was  gained,  which  fubftradted  from  the  time  gi- 
ven in  the  queftion  difcovers  the  time  wherein  the 
latter  number  of  Dollars  was  gained. 

36  X  3^0  X  2o-=i  259200, 

 =8,1 

185  X  90,  +  300  X  3 —29700 

V 

And  confcquently    . .  ^ .    20  —  S^^^ii-^l 

^44.  34S1  Soldiers  arc  to  be  Examples  of 
placed  in  a  fquare  Battel,  how  many  the  Extra^i- 
are  to  be  fet  in  Rank  or  in  File  ?         on  of  Roots. 

jinfw.  59  (for  the  fquare  Root  of  3481  is  59)* 

Qncfi.  45.  If  4050  Soldiers  are  to  be  fct  in  bat- 
tel in  a  Figure,  which  beareth  the  form  of  a  long 
fquare  in  fuch  manner,  that  the  number  in  File  may 
be  to  the  number  in  Rank,  as  1  to  2  ;  how  ma- 
ny Soldiers  are  to  be  placed  in  Rank,  and  how 
many  in  File  ? 

jinfwer^  90  in  Rank  and  45  in  File  f found  by 
this  Canon  or  general  rule)  viz.. 

As  the  greater  term  of  the  proportion  given  is 
to  the  IclFer^fo  is  the  number  of  Men  to  be  placed  in 
Battel  to  a  fourth  proportional,  whofe  fquare  root 
is  the  leflTcr  number  fought  (whether  it  be  for  the 
Rank  or  File:  alfo  as  the  lefTer  term  of  the  given 
proportion  is  to  the  greater  ^  fo  is  ths  lijmber  ot 
Men  to  be  fet  in  battel  to  a  fourth  proportional, 

I  i  whofeJ 
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whofe  fquare  root  is  the  greater  number  fought 
(whether  it  be  for  the  Rank  or  File.) 


I. 
IL 
III. 
IV. 


2  •        1    • :    4050    .  202$ 
•    2025  =  45    QMen  in  File. 

2    : :  4050    .  81C0 
.    8 1 00=  po    (Me?!  in  Rank. 


Vq 


The  Proof. 

45  a:  98  z=  4050 
Alfo  45  .  90  : :  1  .  2 


Or  when  one  of  the  numbers  fought  (whether 
it  be  for  the  Rank  or  File)  is  found,  the  other  may 
be  difcovered  by  Divifion^  viz. 

45;  4050  (90 
90)    4050  f45 

Qnejt.  46.  Suppofe  the  wall  of  a  Garrifon  to 
be  in  height  21  feet,  and  the  breadth  of  the  Moat 
furrounding  the  faid  waU  to  be  28  feet ;  the  que- 
Ition  is,  what  length  muft  a  fcaling  ladder  have  to 
reach  from  the  outermoft  fide  of  the  Moat  to  the 
top  of  the  Wall  ? 

Anfwcr^  35.  (to  wit,  the  fquare  root  of  the  fum 
of  the  fquares  of  2  \  and  28  ) 

21  X  2  \  —  441 
28    X    28  =  784 

Vq.  1225  35 
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Quefi.  47.  If  100/.  being  put  forth  for  intereft 
at  a  certain  rate,  will  at  the  end  of  two  years  be 
augmented  unto  1 12  -l—L  (compound  intereft,  or 
intereft  upon  intereft  being  cocnputedjwhat  princi- 
pal and  intereft  will  be  ^ue  at  the  firft  years  end  f 

ylnfwer^  106  /.  compofcd  of  100  /,  principal  and 
6  L  intereft j  which  ic6  is  a  mean  Geometrically 
proportional  between  100  and  \\i,z6  (and  may 
be  found  by  the  eighteenth  rule  of  the  fifth  Chapter 
of  this  Appendix.) 

100  jc  112.  36=1 1236  Cio5 

Qnefi. /^S.  If  a  100/.  being  put  forth  for  inte- 
reft at  a  certain  rate,  will  at  the  end  of  3  years 
be  augmented  unto  1 1 5. 7525  /.("compound  intereft 
being  computed)  what  principal  and  intereft  will 
be  due  at  the  firft  years  end  ? 

ylrtfxver^  105  /.compofedof  too/.  Principal,and 
5  /.  intereft^  which  105  is  the  firft  of  two  mean 
proportional  numbers  between  ^60  and  1 15,762  5/. 
(Seethe  nineteenth  mi- 2^-^  rH^ntcr  of 

this  Appendix. 

Various  PraSlical  Qjiefliorjs  to  excercifd  Decimal 
jirithmetick^  in  the  menfuration  of  Superficial 
Figures  and  Solids. 

Qfiefi.  49.  If  the  fide  of  a  fquare  Seerhefemd 
Superficies  be  3  feet,  what  is  the  Area  ^^^l^'"ofthe 
or  content  of  that  Superficies  ?  Or  tdlpSif 
( which  is  the  fame  thing;  how  many  Book. 
fquares,  each  of  which  is  a  Foot 
fquare,  are  contained  in  that  Superficies? 

1  i  2  Anfwer^ 
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Anher^  9  fquare  feet,  which  content  is  tound 
out  by  multiplying  tlie  given  l»(ie  3  by  it  felf,  ws.. 
3  multiplied  by'3  produceth  9. 

In  like  manner,  if  the  fide  of  a  fquare  Pavement 
of  (tone  be  1 5.7  Feet,  the  fiiperficial  content  of  that 
pavement  will  be  246. 49  feet,  that  is  246  feet  and 
ar.d  an  half  very  near,  (lor  15.7.  multiFlied  by  iC 

feif  produceth  246.  49J  ,  r  /-j 

Likewife,a  fquare  piece  of  Wamfcot  whole  fide 
is  5. 24  yards,  will  be  found  to  contain  10.  49 4- 
y2rdi,or  loyardsardan  half  almoft  j  for  3.  2^ 
multiplied  by  it  felf,  to  wit,  by  3-  24  will  produce 

10.  49  -t-  r         J  u 

A'fo  if  the' fide  of  a  fquare  piece  of  Sand  be 
37.2  5  perch'cs,  the  content  in  fquare  Perches  (neg- 
leding  the  fraftion  in  the  produft)  will  le  found 
1 387,  which  being  reduced  (according  to  the  fe- 
venth  TMit  in  Rule  i,^  Chapter  j  of  the  preceed- 
ing  BonIO  will  give  8  Acres.  2  rocds,and  27  perch- 
es for  the  content  of  that  fquare  piece  of  Land. 

Quefi.  50.  If  a  long  fquare  be  8  feet  in  length 
and  %  feet  in  IjreadLh,  what  is  the  fuperficial  con- 

^^"^Mrvcr,  40  feet  which  content  is  found  cut  by 
muftiilving  the  length  by  the  breadth  .,.  8 
muhiplied  by  5  produceth  aO.  So  if  one  of  he 
li£hts  of  a  glafs  window  fuppofcd  to  be  m  the 
form  of  a  long  fquare,  hath  for  its  length  3.06 
Sand  breadth\.47  feet,  the  content  of  that 
Plafl  will  be  4.4981  feet,  or  4  feet  and  an  half 
&  (for  3.cVmultiplied  by  i.  47  Ptoduceth 

^'  fnllke'^manner  if  there  be  a  piece  of  Wainfcot, 
Plaftring,  or  any  other  fuperficies  m  the  torm  01 
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a  long  Iquare,  which  is  in  length  5.325  yards  a^id 
in  breadth  3.  214  yard^^  the  fuperficial  content  will 
be  found  20,32'!-  yards,  ihatis  20  yards,one  q  i^r- 
terofa  y«rd,  and  fomewhat  more,  for,  6.  325  mul- 
tiplied by  ^  .204  produceth  20. 32  \. 

Likewifea  pi^ceof  Tiling  in  the  form  of  along 
fquare  whofe  length  is  1 8.  5  feet,  and  breadth  11.7 
fe  t  v>ill  be  found  to  contain  216.  45  fquare  feet,, 
^which  will  be  reduced  to  2.  1645  fquares  of  Tiling 
by  allowing  (according  to  cuftora  )  100  fquare 
feet  to  one  Iquare  of  Tiling. 

Alfoif  a  piece  of  Sand  in  the  Form  of  a  long 
fquare  be  48.75  perches  ip  length,  and  35.25  ia 
breadth,  the  Area  or  content  in  perches,  will  be 
found  1767. 18  'f-,  which  1767  perches  being  redu- 
ced will  give  1 1  acres  and  7  perches  for  the  con- 
tent of  that  piece  of  Gound. 

fi^e/.  5 1.  If  it  be  required  to  fet  forth  in  a  Mea- 
dow one  acre  of  grafs  to  lye  in  the  fafhion  of  a 
long  fquare,  and  that  the  length  thereof  be  li-- 
mi  ted  or  agreed  to  be  20  perches,  what  mult  the 
breadth  be  ^ 

Anfwefy  8  perches,  which  breadth  is  found  out 
by  dividing  160  (the  number  of  fquare  perches 
contained  in  an  acrej  by  the  given  length  20.  If 
two  acres  were  required,  then  320  (to  wit,  twice 
160)  muft  be  divided  by  the  given  lide,  whether  it 
be  the  length  or  breadth  ;  fo  if  7  i2  5  perches  be  pre- 
fcribed  for  the  breadth  of  two  acres,  the  length 
muft  be  4J.  13  'V  perches. 

In  like  manner,  if  the  breadth  of  a  Board  be 
1.32  foot,  and  it  be  demanded  how  far  one  ought 
to  meafure  along  the  fide  thereof  to  havea  fuper- 
ficial  foot,  or  a  foot  fquare  of  that  Board  5  divide 

li  3  I  by 
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I  by  the  given  breadth,  fo  you  will  find  in  the 
quotient  this  decimal  fraction  .757+7  which  rcpre- 
ients  three  quarters  of  3  foot  or  nine  inches  and 
fomcwhat  more,  and  fo  much  in  length  ought  to 
be  mtiafured^long  the  fide  of  that  Board  to  make  a 
fupcrficijl  foot.  Likewift  if  the  breadrh  of  a 
board  be  given  in  inches,  then  144  (the  number  of 
fquare  inches  contained  in  a  fuperficial  footfquare) 
being  divided  by  the  given  breadth,  the  quotient 
will  ifhew  how  many  inches  ought  to  be  meafured 
along  the  fide  of  thaf  board  to  make  a  fuperficial 
foot ;  fo  the  breadth  of  a  board  being  9  inches,  the 
length  forward  to  ma|jfe  a  fuperficial  foot  will  be 
found  16  inches. 

Quefi.  52.  If  the  three  fides  of  a  piece  of  land 
that  lies  in  the  form  of  a  triangle  be  1 5  perches, 
14  perches,  and  13  perches,  what  is  the  Area  cr 
number  of  fquare  perches  contained  in  that  trian- 
gle? 

Ar: fiver ^  84  perches,  or  half  an  acre  and  four 
perches,  which  content  is  found  out  by  this 
Ru!e,i/i;z:. 

From  half  the  fum  of  the  three  fides  of  any  plain 
triangle  fubiracft  each  of  the  three  fides  feverally, 
and  note  the  three  remainders  j  then  multiply  the 
faid  half  fum  and  thofe  three  remainders  one  into 
the  other  (according  to  the  rule  of  continual  Multi- 
plication-,) that  dpne,extradl  the  fquare  root  ot  the 
laft  pr-du(^t,  fo  fhall  fuch  fquare  root  be  the  Area 
pr  content  of  the  triangle. 


The 
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Perches 


The  3  fides  of  a  triangle 


The  fum  of  the  3  fides  ——42 


The  half  of  that  fum—  Q^i 

Th6  3  remainders  found  out  by  fub-  <^  6 
trading  each  fide  from  the  half  fum— 


The  produdt  arifing  from  the  con-  C 
tinual  multiplication  of  the  four  lafl:<^70S6 
numbers  C 

The  fquare  root  of  which  produft  is  ^84 
the  content  required,  to  wit,  ^\ 

Another  Example. 

Perches 
C120  .  5 

The  3  fides  of  a  triangle  ^iii  .  6 

C  90  •  3 


The  fam  of  the  3  fides—  • — 323  .  4" 

The  half  of  that  Turn  -^-^161  .  7 

The  3  remainders  found  by  fubtra-  f  41  .  2 
^ing  each  fide  from  the  half  fum  <  49  •  i 

>  7»  •  4 

The  produft  arifing  from  C  

the  continual  niukiplication<^i3 3 5 5380  .  1096 
of  the  four  laft  numbers —  c 

The  fquare  root  of  that  prcdaft — 4832  .  7  + 

1  i  4  Wherefore 
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Wherefore  I  conclude  that  the  content  of  a  plain 
*  triangle,whofe  three  fides  are  120.5  perches  112.6 
perches,  and  90.3  perches^  is  4832.-7  -f-  perches, 
which  reduced  give  30  acres  and  32  perches  (the 
fraction  of  a  perch  being  negledled.^) 

Now  forafmuch  as  every  irregular  piece  of 
ground  may  be  devided  into  triangles,  for  a  four- 
iided  field  will  be  divided  into  two  triangles  by 
one  im^^ginary  ftreight  line  leading  overthwart 
from  corner  to  corner  called  a  Diagonal  Line  ^  a 
five-fided  field  into  three  .triangles  by  two  Diago- 
rials  i  a  fix-  fided  ground  into  four  triangles  by  thrc  e 
diagonals ^  &c.  the  rule  before  given  will  be  of 
excellent  ufe  to  find  out  the  Contents  of  large 
fields,  efpeciallyif  the  Land  be  of  a  dear  value,3s 
alfo  when  any  controverfie  arjfeth  by  the  reafon  of 
the  different  admeaflirements  of  Surveyors  of  land  : 
for  if  the  fides  of  thofe  triangles  be  meafured  in 
the  Fields,  and  their  lengths  be  agreed  on,  allAr- 
tills  to  whom  the  reafon  of  the  rule  before  given 
is  known,  will  agree  in  one  and  the  fame  content. 
I5ut  yet  this  way  of  meafuring  prefuppofeth  that 
there  is  no  obftacle,as  Water,  Wood,  or  other 
impediment,  to  hinder  the  meafuring  of  the  fides 
of  thofe  Triangles  into  v/hich  the  Field  is  divided 
as  aforefaid. 

Qneft.  53.  If  the  Diameter  of  a  Circle  be  2S. 
25,  what  is  the  Circmnference? 

Anfw^r^  88.749.  'f-  :  for  as  113  is  in  proportion 
to  355  i  or  as  1  is  to  3. 14159,  fo  is  the  Diameter 
to  theCircumference:  Therefore  multiplying  always 
the  diameter  given  by  the  laid  3.  i4i59the  pro- 
duft  fhall  be  the  Circumference  required. 

fif^T?.  54.  If  the  diameter  of  a  Circle  be  28.25, 

wh^C 
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what  is  the  fnperficial  content  of  that  Circle? 

AnfwtTy  626.  79  \  :  for  as  i  is  in  proportion  to 
•78S3^>  ^^is  theiquare  of  th'cD.araetertotlie  fa- 
ficiai  content.  Therefore  multiplying  always  the 
faid  decimal  Fradion  .7853^  bv  the  fquare  of  the 
given  Diameter  ( which  fquare  is  the  produft  of  the 
multiplication  of  the  diameter  by  it  felf)  the  pro- 
duft  fhall  be  the  fuperficial  content  required. 

55-  If  the  Diamectr  of  a  Circle  be  28.25,^ 
what  is  the  fide  of  a  fquare  which  may  be  infcribcd 
within  the  fjme  Circle  ? 

Anlvotr^  19-975  \  for  the  fquare  rootof  half  the 
fquare  of  the  Diameter,  or  the  fquare  root  of  the 
double  of  the  fquare  of  the  Demidiamiter,  lhall  be 
the  fide  of  the  infer i bed  fquare  fought.  Otherwife, 
as  I  is  to.  707 1 66,  fo  is  the  diameter  to  the  fide 
required.  Therefrfre  if  you  multiply  f always j  the 
faid  .707 106,  by  the  diameter  given,  the  produft 
will  be  the  fide  of  the  infcribed  f|uare  required. 

Ji«ey?.  56.  If  the  Circumference  of  a  Circle  be 
88.75  what  is  the  Diameter? 

Anfwtr^^%.^^)^  \  for  as  355  is  to  ii3>.or  as  i 
is  to  .3 1 830P,,  fo  is  the  Circumference  to  the  Dia- 
meter. Therefore  if  .3 18309  be  multiplied  al- 
ways by  the  given  Circumference^  the  produdt  lliall 
be  the  diameter  required. 

57.  If  the  Circumference  of  a  Circle  be 
88.  75,  what  is  the  fnperficial  content  of  that 
Circle  ? 

An[wtr^(ii6,%o\\  •  for  as  i  is  to  .079578.^1$ 
the  fquare  of  the  Circumference  to  the  fuperficial 
content.  Therefore  if  .079578  be  always  multi- 
plied by  the  fquare  of  the  given  Circumference^the 
product  fhall  be  the  fuperficial  content  fought. 
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§(frjL  58.  If  the  circumference  of  a  Circle  be 
SS,75.  what  is  the  fide  of  a  fquare  that  may  be  in- 
fcribcd  within  the  fame  Circle  ? 

ylnfwer^  i9.975f  i  for  as  i  is  to  .225078,  fo  is 
the  circumference  to  the  fide  required.  Therefore 
if  .22 5078  be  always  multiplied  by  the  circumfe- 
renee  given,  the  produft  will  be  the  fide  of  the  in- 
fcribed  fquare  fought. 

Q^aefi.  5p.  If  the  fuperficial  content  of  a  Circle 
h^6i6'.dy  what  is  the  diameter? 

Arjfmry  28.2  5  -t-;  for  as  i  is  to  i .  273  24,  fo  is  the 
content  to  the  fquare  of  the  diameter.  Therefore 
nultiplying  always  1.27324  by  the  given  content, 
the  fquare  root  of  that  produdt  lhall  be  the  diameter 
required. 

Qitefi,  60.  If  the  fuperficial  gontcnt  of  a  Circle 
be  626.8^  what  is  the  circumference  ? 

j1rjfmr^%^.i'^  +,  foras  1  is  to  12.5654,  fo  is  the 
content  to  the  fquare  of  the  circumference.  There- 
fore if  12. 5(5(54  be  always  multiplied  by  the  given 
content,  the  fquare  root  of  the  produft  lhall  be  the 
circumference  required. 

^f/.  6 1 .  If  the  fuperficial  content  of  a  Circle  be 
6:26.8,  what  is  the  fide  of  a  fquare  equal  to  the  fame 
Circle  ? 

jinfwer^  25.03  5-f',for  the  fquare  root  of  the  given 
content  is  the  fide  of  the  fquare  required. 

Que(t.  61.  If  the  fide  of  a  Cube  be  12  inches, 
^ow  many  cubical  inches  are  contained  in  that 
Cube?  . 

Jrjfwer^  1728,  What  a  Cube  is  may  be  well  re- 
prefented  by  a  Dye,  which  is  a  little  cube  it  felf 
bting  a  rec'tangular  or  fquare  folid,  that  hath  an 
^ual  length,  breadth  and  depth,  and  is  compre- 
hended 
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hended  under  fix  equal  fquares  now  if  the  fide  of 
one  of  thofe  equal  fquares  (which  is  alf6  the  fide 
of  the  Cube  )  be  1 2  inches,  the  fuperficial  content 
of  that  fqaare  will  be  144  fquare  inches  (  for  ac- 
cording to  the  preceding  49th  queftion,  12  multi- 
plied by  12  produceth  i44)which  multiplied  by  the 
depth  12  inches,  produceth  1728  cubical  inches, 
and  fuch  is  the  folid  content  of  that  Cube  whofe 
fide  is  12  inches  .*  fo  that  by  one  foot  of  timber  or 
ftone  in  whatfoever  kind  of  folid  it  be  found,  is  un- 
derftood  a  Cube,  containing  1828  cubical  or  dye- 
fquare  inches,and  confcquently  half  a  foot  folid  con- 
tains 864  cubick  inches,  and  a  quarter  of  a  foot  fo* 
lid  contains  432  cubick  inches. 
y  In  like  manner,  if  the  fide  of  a  Cube  of  ftone  be 
2.53  feet,  the  folid  content  of  that  Cube  will  be 
found  16.194 't-  feet,  for  253  being  multiplied  by  it 
fplf 'produceth  6.4009  fuperficial  feet,  which  pro- 
dud  being  multiplied  by  the  faid  2.53  will  pro- 
duce 16. 1 94 folid  feet. 

Alfo  if  the  fide  of  a  Cube  of  ftone  or  wood  be  6 
inches,  or  .5  foot,  the  folid  content  will  be  found 
2 1 6  cubick  inches  or  .  1 2  5  parts  of  a  foot  folid  (for 
6  multiplied  cubically  produceth  216,  likewife«5 
multiplied  cubically  produceth  .12  5^)  whence  it 
maybe  inferr'd.that  8  little  cubes  of  ftone  or  wood, 
each  of  which  is  half  a  foot  or  6  inches  fquare,  arc 
contained  in  a  foot  of  ftone  or  timber  ^  for  8  times 
216  produceth  1 728  (  being  the  number  of  cubick 
inches  contained  in  a  foot  folid)  likewife  8  times 
.125  produceth  i  ( to  wit,  one  entire  foot  fo- 
lid.) 

Queft.  63.  If  the  breadth  of  a  fquared  piece  of 
timber,  fuppofcdtp  beftreight  and  terminated  nt 

both 
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both  ends  by  two  cquaJ  fquares,  be  i,  55  foot,  the 
depth  alfo  i.  5  5  foot,  and  the  length  17.33  teet, 
how  many  cubick  feet  are  contained  in  that  piece 
of  'Timber  ? 

j4r!f\v€r^  41.635  feet,  that  is,  41  feet  and  an  half, 
and  i^bout  half  a  quarter  of  a  Foot.  Which  folid 
content  is  found  out  b  r  this  rule,  viz..  multiply  the 
breadth  i.  55  by  the  depth  1.55  the  produdl  will 
be  2..4025  fnperficiai  Feet,  which  is  the  content 
of  the  Bafe  (chat  is,the  An  a  of  either  of  the  two 
qual  fquares  at  the  ends  of  the  piece;)  laftly,  mul- 
tiplying the  faid  Bafe  2,4025  by  the  length  17.  33 
the  produft  will  be  41.635 +^  which  is  tlie  folid 
content  required. 

In  like  manner  if  the  breadth  of  a  fquared  piece 
of  Timber, .  fuppofed  to  be  ftreight  and  termina- 
ted  at  both  >  nds  by  two  equal  long  fquares  (  which 
arc  called  the  Bafesjbe2.34  feet,  the  depth  i.  4i 
foot,  and  the  length  i-j.  58  feet,  the  folid  content 
will  be  65.  23  feet  \  for  ( as  before)  multiplying 
the  breadth  by  the  depth,  and  that  produdt  by  the 
length,  the  laft  product  fhall  be  the  folid  content 
required. 

Quif.  64.  If  the  breadth,  as  alfo  the  depth  of  a 
fquared  piece  of  Timber  havirg  equal  fquare  Ba- 
fes,  be  1.55  foot.how  far  ought  one  to  meafure  a^ 
long  the  length  of  that  piece  of  Timber  to  make  a 
foot  folid  ? 

Jnfncry  .416  parts  of  afoot,  or  5  inches  very 
ne^r ;  which  decimal  is  thus  found,  viz.,  Firft  find 
the  fuperficial  content  of  the  Bafe,  which  will  be 
2.4025  ffor  I.  55  multiplied  by  1.55  produceth 
2:5125  -,)  Then  dividing  i  (to  wit  1  foiid  foot) 
by  the  Bafe  2.4025  the  quotient  wil  be  .415  -f- 

or 
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orif^H  psfts  of  a  foot,  or  five  inches  almofl,  and 
fo  far  ought  to  be  meafuvcd  along  the  leng;  h  of  the 
piece  to  make  a  foot  folid.  In  like  manner,  if  the 
breadth  be  2.  34.  feet,  and  the  depth  i.<^i  feet.thc 
length  forward  along  the  piece  to  make  one  folid 
foot  v;ill  be  found.265  parts  of  a  Foot,  or  three 
inches  and  almoft  |  part  of  an  Inch. 

j^f/.65.  If  a  ftreight  fquared  pieceof  timber  be 
terminated  by  unequal  Bafes,  whereof  one  contains 
I.  92  fuperficialFoot^  the  oiher  .85  fo6t,  and  the 
length  of  that  piece  of  Timber  be  17.4  feet  j  what 
is  the  folid  content,  or  how  many  cubical  Feet  arc 
contained  in  t-hat  piece  of  timber  ? 

Anfwer^  23.  474+  feet  (tbund  out  by  one  of  Mr, 
Oughtrtds  Rules  for  mcj^  faring  a  fegment  of  a  Py- 
ramid in  ProWe;;;  21.  Chapter  19.  of  his  CUvis 
Adathemat.  )  The  rule  is  this. 

Multiply  the  greater  Bafe  by  thelefs,and  extra* 
the  fquare  root  of  ihatprodud,  then  multiply  the 
fum  of  the  two  Bafes  and  that  fquare  root  by  one 
third  part  of  the  length  of  the  folid  propoinded, 
fo  fhall  the  laft  produft  be  the  folid  content  requi- 
red* . 
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Example* 

The  greater  Bafe  -i  .  92 

The  lelTer  Bafe  -q  .  85 

The  produdl  of  the  multiplication  • 
of  thofe  two  Bafes.-   i       '  ^^20 

The  fquare  root  of  that  produft  i  .  2774 

The  fum  of  that  fquare  root  and  T 
thetwoBafcs—  •  0474 

One  third  part  of  the  length  is-  5  .  8 

The  produft  of  the  multiplication r 
of  the  two  laft  numbers  is  the  folid^  -23  .  47 4I 
concent  required— — ^  

Qi*efi.  66.  A  Pyramid  is  a  folid  comprehended 
under  plain  furfaces,  and  from  a  triangular,^  qua-* 
drangular,  or  any  multanglar  Bafe,  diminiftieth 
equally  lefsand  Icfs  till  it  finifli  in  a  point  at  the 
top  ;  now  if  the  fuperficial  content  of  the  Bafe  of 
a  Pyramid  be  5.7 S^^  Feet,  and  the  height  thereof 
14.  25  feet  f  \Aliich  height  is  the  length  of  the  per- 
pendicular line  that  falleth  from  the  top  of  the  Py- 
ramid to  the  Bafe)  what  is  the  folid  content  ofrHo^ 
Pyramid? 

^///irer,  27.;4i'^  feet:  for  if  the  Area  ot  the 

Bafe  of  a  Pyramid,be  multiplied  by  one  third  part 

of  the  height  thereof,  the-  produd  fliall  be  the  folid 

content  of  the  Pyramid  ;  therefore  5.  756  x  4.75* 

=27.  341  feet=r,the  folidity  of  the  Pyramid  pro- 
pounded. 

Note^  If  a  Pyramid  be  cut  into  two  fegments  by 
a  Plane  parallel  to  the  Bafe,  one  of  thofe  fegments 
Will  be  a  Pyramid,  and  the  other  will  have  two  un- 
equal Bafes,  for  the  meafuringpf  which  latter  feg. 

ment 
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ment ;  a  rule  hath  been  already  given  io  the  fixcy- 
fifth  queftion,  the  Area  of  each  Bafe  being 
known. 

Qitefi.  67.  A  Cone  is  a  folid,  which  hath  a  Circle 
for  its  Bafe^  from  whence  it  grows  equally  Icfsand 
lefs  (like  a  round  Steeple  of  a  Church)  tiiiitfinilh 
in  a  point  at  the  top  *,  now  if  the  Area  of  the  Bafc 
of  a  Cone  be  5.  756  feet,  and  the  height  thereof  be 
14,  25  feet^what  is  the  folid  content  of  that  Cone? 

Jlnfwir^  27.341  feet^  for  if  the  Area  of  the  Bafc 
of  a  Cone  be  multiplied  by  one  third  part  of  the 
height  thereof,  the  produft  fhall  he  the  folid  coa- 
tent  of  the  Cone. 

Note^  If  a  Cone  be  cut  into  two  fcgments  by  a 
Plain  parallel  to  the  Bafe,  one  of  thofe  figments 
will  be  a  Cone,  and  the  other  fegment  will  have 
2  unequal  Bafes  which  are  Circles,  the  folidity  of 
which  latter  fegment  may  be  found  out  by  the  rule 
before  given  in  the  65  queftion,  the  Area  of  each 
Bafe  (or  Circle j  being  known. 

Uueft.  68.  A  Cylinder  is.  a  folid  which  may  be 
well  reprefented  by  aStone  roll,fuch  as  areufedia 
Gardens  for  the  rolling  of  Walks.  Now  if  th?cir- 
cumference  of  a  Cylinder  be  4.  57  feet,  and  the 
length  3.25  feet,  what  is  the  folia  content  of  tliat 
Cylinder  ? 

Jnfwer^  5.4.  +  Feet,  thus  found  out:  Firll  by  the 
help  of  the  given  Circumference  4.57,fmd  out  the 
fuperficial  content  of  that  Circle  ("being  the  Bafe  of 
the  Cylinder)which  content(by  the  preceding  57th 
queftion)  will  be  found  1.6619  -t-feet,  then  multi- 
plying the  faid  i.66i9by  the  given  length  3. 25,thc 
product  will  be  5.4008  which  is  the  folid  content 
required. 
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Quefl.  69.  If  thebafe  of  a  Cylinder  be  1.66 
foot,  how  much  in  length  of  that  Cylinder  will 
make  a  foot  folid 

Anfvper^  .601  parts  of  a  Footj  For  i  fto  wit,i 
folid  foot)  being  devided  by  the  bafe  1.6619,  gives 
in  the  quotient  the  decimal.68i'I-  for  the  length  re- 
quired. 

i^Heft.  70.  A  Globe  is  a  perfect  round  body  con- 
tained under  one  Plane^in  the  middle  of  the  Globe 
there  is  a  point  called  the  Center,  from  whence  all 
ftreight  lines  drawn  to  the  out  tide  are  of  equal 
length,  and  called  Semidiametersi  the  double  of  a- 
ny  one  of  which  is  equal  to  the  Diameter  of  the 
Globe  i  now  if  the  Diameter  of  a  Globe  of  Stone 
be  1.75  feet,  how  many  Feet  folid  are  contained  in 
that  Globe  ? 

Anfiver^  2.807  +  feet,  for  as  21  is  in  proportion 
to  1 1,  or  as  I  is  to  .5238, Co  is  the  Cube  of  the  Di- 
ameter to  the  folid  content  of  the  Globe:  There- 
fore, multiplying  always  the  Cube  of  the  Diame- 
ter by  the  iaid  decimal  .5238,  the  produft  Iball  be 
the  folid  content  required  :  So  the  Diameter  1.75 
beiBg  firit  multiplied  by  it  felf,  the  produd  willbe 
3.0625,  which  multiplied  by  thefaid  1.75  gives  in 
the  produdl  5.359375^  to  wit,the  Cube  of  the  dia- 
meter, which  being  multiplied  by  .5238,  the  pro* 
duft  thence  arifing  will  be  2.807.  which  is  the 
folidity  of  the  Globe  propounded. 

Queft.  71.  What  is  the  Diameter  of  a  Globe  of 
Stone,  which  contains  4  cubical  or  folid  Feet/*  ^ 

jinfwer^  1. 96  +foot,  for  as  1 1  is  in  proportion 
to  2  T ,  or  as  1  is  to  i  .9090909  fo  is  4  f  the  folid  con-* 
tent  given)  to  a  fourth  proportional,  to  wit^ 
7,(536363  +  whofe  cubick  root  is  i  .96  +  the  diameter 
required.  Con^ 
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Concerning  the  g^g'ing  of  Fefftls, 

The  eafleft  and  aptefl  ways  for  pradice  in  ga- 
ging, arethofe  which  are  performM  by  the  help  ot 
Tables,  or  Gaging  rods  piirpofely  composM  :  Nc- 
verthelefs  to  give  the  Reader  of  this  Treatife  feme 
light  in  this  matter,  I  (hall  licre  infert  one  rale  to 
find  out  the  number  of  Gallons  contained  in  a  full 
'Tun,  Pipe,  Hogfliead,  Barrel,  or  ftich  like  Veflel 
according  to  Mr.  Wingates  way  of  reducing  a  Vellel 
to  a  Cylinder.  The  Ruk  is  this  j 

Having  found  the  difference  of  the  two  diameters 
at  the  bung  and  head  of  the  veflel,  take  -j^  of  that 
difference  and  add  it  to  the  lefler  diameter  then 
fqoare  that  fum  and  referve  the  produdt  ^that  done, 
if  the  content  bt  required  in  Wine  gallons  multiply 
the  product  rcferved,  this  decimal  fraction  .003 4^ 
and  the  length  of  the  veflTel,  one  into  the  other  (ac- 
cording to  the  Rule  of  continual  Multiplication)  fo  (liall 
thelafl:  produd  be  the  number  of  Wine  gallons  re- 
quired :  but  if  the  content  be  required  in  Ale  gal- 
lons, multiply  the  product  before  referved,  this  de- 
cimal fradion  .0027,  and  the  length  of  the  veflel, 
one  into  the  other  contin-aally,  fo  ftiall  the  prodnft 
be  the  content  in  Ale  gallons :  This  Ruk  I  fliall  firft 
explain  by  two  queftions,  and  then  fliew  how  it  id 
raifed. 

Qfiefi.  72.  If  the  diameter  at  the  bung  of  a 
veflel  be  32  inches,  the  diameicr  at  the  head  28.  2 
inches,  and  the  length  59  inches  (which  dimealion^ 
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arefaid  tQ  agree  very  near  with  thofe  of  an  Englifh 
veflel  called  a  Pipe)what  is  the  content  of  that  vellel 
in  Wine  gallons? 

jinf^er,  1 16.278  Wine  gallons,  that  is  1 26  Wme 
gallons  and  about  a  quart  more  (  found  out  by  the 
rule  above  given,<is  will  be  manifeft  by  the  follow- 
ing operation. 

Explication. 

The  Diameter  at  the  bung — —31  •  o 

The  Diameter  at  the  head —  28  .  2 

Their  diiference  3  •  8 

Which  multiplied  by     that  is— o  .  7 

The  produd  will  be  2.  .  66 

Which  added  to  the  lelTer  dia-1  _ 

meter  gives  the  mean  diameter—  J 
Which  mean  diameter  being^ 

fquared  (  that  is,  multiplied  by  k>95^  ■  3396 

felf  )  produceth  J 

Which  product  multiplied  by  o  .  0034 

The  produd  thence  arifing  will  be— 3  •  2379  + 
Which  multiplied  by  the  length  0(1  ^ 

the  veflU  -. —  J 

The  produd  is  the  number  of  Wme'?  ^^6 . 278  t 

gallons  fought,  viz..  •  j 

2«f/?.75.  If  the  diameter  at  the  bung  of  a  barrel 
be  2  3  inches,  the  diameter  at  the  heai  19.9  inches, 
and  the  length  27  4  inches  i  what  is  the  content  of 
that  barrel  in  Ale  gallons?  . 

Jnfwer,  36.03 1  Ale  gallons,  that  is  36  gallons 
and  about  a  quarter  of  a  Pint  more  (  found  out  by 

the.  preceding  Rule.,)  . 
*  Explication 
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Explication. 

« 

The  diameter  at  the  bung  -23  .  0 

The  diameter  at  the  head  19  .  9 

Their  difference  3  .  t 

Which  multiplied  by     that  is  •  ^  '  i  , 

The  prod uft  will  be^   2  .  17 

Which  added  to  the  leffer  diameter  1  

gives  the  mean  diameter  ^  -3 

Which  mean  diameter  being  fquao 

red  (  that  is,  multiplied  by  it  td[)>^2i  .  0849 

produccth  

Which  produdl  multiplied  by  .  002^^ 

The  produft  thence  arifmg  is  -i  «  3 1  sf 

Which  multiplied  by  the  length?  ^   ^  ^ 

of  the  veflel  S  • 

Theproduft  is  the  number  of  Ale7_jg^Qj 

gallons  fought,  to  wit  — —  j 

The  reafon  of  the  Rnh* 

Two  things  are  takea  for  granted  in  the  faid 
Rule,  viz,,  Firft,  it  is  fuppofcd  that  if  of  the  dif 
ference  of  the  two  diameters  at  the  bung  and 
head,  be  added  toth?  lefler  diameter^  the  fum  (hall 
be  an  equated  or  mean  diameter  (  near  enough  fbt 
pradical  ufe  though  it  be  not  exad  )  viz..  If  there^ 
be  a  Cyllcider  whofc  diameter  is  equal  to  that 
mean  diameter,  and  whofe  length  is  equal  to  th^ 
Jength  of  the  veflel,- ,  that  Cylinder  fliaA  be  equat 
to  the  capacity  of  the  veffel  very  near.  Secondly 

.  Kk2  fh^ 
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the  faid  Rule  prcfuppofeth  that  cubick  inches 
arc  equal  to  a  Wine  galton,  and  282  equal  to  an 
Ale  gallon  ^  concerning  which  equalities  (efpe- 
cially  the  latter  )  Artifts  differ  fonKwh?.t  in  their 
experiments  j  but  according  to  any  equality  which 
in  that  particular  fhall  be  agreed  on^from  this  that 
follow^  a jule^  n^ay  be  framed,  and  Tables  thence 
calculated  fdrgaging  a. full  ve^el  without  confide- 
rable  error. 

Taking  then  thofe  two  things  above  mentioned 
for  granted,  \\'e  may  rightlj^  infcrr  that  if  a  Cylin- 
der hath  for  its  Bafc  a  Circle.whofe  fuperficial  con- 
tent is  23ri  ioches,  eyery  inch  in  length'  of  that  Cy- 
lindfr  wilf contain  23 1  cubick  inches,  or  o^e  intirc 
Wine  g^llQH  ;    Now  forafmuch  as  all.  Circles 
are  in  fu(;h  proportion  one  to  the  other  as  the 
lqiiares%f  theij  diamecers,  it  (ball  be  as  194-.  1 1 844, 
(  to  wit,  the  fqnare  of  the  diameter  of  that  Circle 
whofe  fuperficial  contentl$  23  ^ )  is  t o  i  (  to  wit, 
die  fuperficial  content  23 1  eortfidercd  is  th'eBafeof 
one  Wine  gallon  ; )  or  as  i  is  to  .C034', 
fquare  of  the  equated  (  or  any  other  )  diameter,  to 
the  fuperficial  content  of  that  Circle  in  Wine  gal- 
Ions  and  parts  of  a  gallon,  which  content  multi- 
plied by  the  length  of  the  veflel  will  produce  its 
folidity  or  capacity  rn  Wine  gallons  :  Therefore 
the  &rft  part  of  tlic  preceding  rule  for  finding  of 
thc  'iilimbcr  of  Wine  gallons  contained  in  a  fbiU 
•    (lei  is  nmnifcft :  And  afttr  the  fame  manner,  fup- 
•j>ofing  as  befoi'e  282  cubick  ipch' s  are  equal  to  an 
Ale  gallon,  rhfe  decim?.^^fco^^•pre^cribed  in  the 
iaid  rule  will  be  fonnd  out. 

tlpon  rli^iife  grounds  Mr.  Win^me  composM  his 
bagi:  g  rod;  Mr.  Onghred  alfo  in  his -Circliis  of 

Proportion 
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Proportion  hath  delivered  another  rule  for  Gaging, 
fiom  whcntc  his  Gaging  rod  is  deduced;  bun 
the  particular  conftruftions  of  thofe  rods,  and 
likewife  the  making  of  Tables  for  the  fame  pur- 
pofe,  being  handled  by  feveral  Artifts,  I  fhall  non 
infift  upon  them. 

Now  if  the  ii}dufk4om  and  more  curious  Arith- 
metician, after  he  is  well  cxercis'd  in  vulgar  Arith* 
metick,  de fires  further  knoA^ledge  in  finding  out 
the  Anfwter  of  fubtii  Qpeftions  about  numbers  j 
his  beft  Guide  will  be  the  admirable  AlgebKatcal 
Art,  which  difcovers  rules  for  the  folvijig  of  /^ro- 
ir/e/wi,  as\vrcU  Arithmetical  as  Geometrical,  that 
are  above  the  reach  of  any  of  the  rules  of  commoin 
Arithmetick  ,  or  praftical  Geometry  ,  as  may 
partly  appear  by  the  two  rules  in  the  aferegoing 
52  and  '65  (^eftions,  as  alfo  by  the  twafoUow- 
ing  Qiicltions,  with  which  I  fhali  conclude  tJiis 
Chapter.  » 

^cjt.  74.  To  find  two  numbers  in  a  given  pro- 
portion, fnppofe  the  Ipller  to  the  greater  ^s  2  to  3 
and  futh,  tnat  if  the  leflcr  numb.  r  be  addei  to  the 
fquare  5f  the  greateK^ffo  if  rhe  greater  n>imber  he, 
sdded  to  the  fquare  of  the  Icdcr,  the  two  fum^  lh;>ll 
b:  fquii^re  numbers  whofe  r3ots  are  e^^preffible'  by 
rational  8r'tnie  numbers  (fr  idtions  being  admitted 
for  numbers.) 

Anfw.>^  ,!;and 
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The  Proof. 

^  The  fquarc  of  ^  ( the  greater  num 
|)cr  ;'is-  .  

To  which  adding  the  lelTer  number — 
The  fum  in  its  leaft  terms  will  be — 


TO 
4TV 


Which  is  a  fquare  number,  whofe  1 
pot  is-—  f  ^ 

j^igain,  the  fqnare  of  (  the  lefler  7  . 
jiumbcr  )  is  —  '  j 


I  •  a 


To  which  adding  the  greater  num-7  , 

bpr.  f 

The  film  in  its  leaft  terms  will  be  ^r' 

Which  is  a  fquare  numberwhofe  root  7  , 
|S  ^  J  ^ 

Alfo<he  faid  numbers  and  -j|  are  one  to  the 
other  as  2  to  3,  whetefore  the  qucftion  is  folved. 
Which  niupbers  j.i  and  rv  are  found  o^t  by  this  fol- 
lowing . 

4  ■  ■  - 

If  the;  fradion  4  be  divided  into  any  two  parts ; 
either  ojf  thofe  parts  being  increased  with  the 
fquare. of ihe  other  part  fliall  give  a  fradlion  having 
^  rational  fquare  root, 

Wher^fpre  by  dividing  ^  into  the  two  fradlions 
^and  ^1,  which  are  in  the  prefcribed  proportions 
of  2  to  3,  thofe  fradions'will  fatisfie  the  conditions 
in  thequeftion  propounded. 

Likewife  thcfe  two  fradionf  -^^'^l  and  -^l^li 
will  anfwer  the  queftion,  and  aue  found  out  with- 
out exiraftingany  rootj  bi»c  the  manner  of  finding 
pqt  the  faid  Theorem  and  laft  mentioned  fradions, 
J  have  fhewn  in  the  24th  queftion  of  my  third  book 
pf  tjie  Elements  of  Algebra^  Q^^ji. 
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75.T0  find  3  numbers,fuch  that  the  fquare 
of  any  one  of  them  being  added  to  the  other  two 
numbers,  the  fum  of  fuch  addition  lhall  be  a  fquare 
number,  whofe  root  is  a  rational  number. 
jinfwtr^  T ,  J,  and  % 

The  Proof. 

Firfl:,  the  fquare  of  the  firft  number? 

lis  r  —  i  ' 

To  which  adding  the  fecond  and7 
third  numbers  y  and  'f^  the  fum  will  be  j  ^ 

Which  is  a  fquare  number  whofe  7 
root  is  S 

Secondly,  the  fquare  of  the  fecond  7^  -^i 
number  y  is  j 

To  which  adding  the  firft  and  third  ^  j^^i 
numbers  i  and  -f,  the  fiini  in  its  leaft> 
terms  will  be  J 

Vyhich  is  a  fquare  number  vvhofc'7  t_L 
root  is  —  J  * 

Thirdly^  the  fquare  of  the  third  num- 
ber ~j  is  :  _ 

To  which  adding  the  firft  and  fecond  > 
numbers  12nd  l^the  fum  in  its leaft  terms  >  -'| 
will  be  2  > 

Which  is  a  fquare  number  whofc?  x.7 
root  is  ' — -  —  —J  ' 

Wherefore  it  is  manifeft  tliat  the  three  numbers 
ij^and 'j  will  fatisfie  the  conditions  in  the  que- 
ftion,  which  may  be  folved  alfo  by  other  numbers, 
bur  the  manner  of  finding  them  out  I  have  fhewn  in 
the  32  Qucftion  of  my  third  Book  of  the  Elements 
of  yil^ehnK  K  k  4  CHAP. 
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CHAP.  XI. 

Of  Sports  and  Paft'mes. 
Probl.  L 

To  d'tfcov^r  a  number  which  any  one  flnll  have  in  his 
nnnd^  without  requirin^^  him  to  reveal  any  fart  of 
that  or  any  number  whatfoeyer. 

f  A  ^^^^  ^riy  one  hath  thought  upon  a  number  at 
jtx,  pleafure,  bid  him  double  it,  and  to  that  dou- 
ble bid  him  add  any  fuch  even  number  which  you 
pleafe  to  adlgn,  then  from  the  fum  of  that  addition 
let  him  rcje(^t  one  half,  and  referve  the  other  half: 
Laftly,  from  this  half  bid  him  to  fubiraft  the  num- 
ber wl  i:h  he  firft  thought  upon^  then  may  you  bold- 
ly  tell  hini  what  number  remaineth  in  his  mind  af- 
ter that  fubtraftion  is  made,  for  it  will  always  be 
half  the  number  which  you  afligned  him  to  adcj. 

For  example  fuppofc  he  thought  upon  6,  the 
double  thereof  is  i2,to  which  bid  him  add  fomeevea 
number  at  your  pleafure,  fuppofe  4,  fo  will  the  fum 
be  15,  whereof  the  half  is  8,  from  which  if  he 
fiibtradt  6  (  the  number  firfl  thought  on  )  the  re- 
mainder is  2(to  wit,  half  the  number  4,  which  was 
by  you  afligned  to  be  added-,)  which  remainder  you 
difcover,notwithfl:anding  all  the  operation  was  per- 
formed in  his  mind,  without  his  making  known 
of  any  number  whatfoever.  Note,  that  the  adding 
of  an  even  number  as  aforefaid  is  not  of  neceflity, 
but  only  to  avoid  a  fradjtion  which  will  arife  by  ta 
King  th?  half  of  an  odd  pumbert  Tk^ 
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The  reaforj  of  the  Rule. 

If  to  the  double  of  anj  number  (  which  number 
for  diftindion  fake  I  call  the  firft)  a  fecond  number 
be  added,  the  half  of  thefum  muft  necellarily  con- 
fiftof  the  faid  firft  number,  and  half  the  fecond; 
therefore  if  from  the  faid  half  fum  the  firft  number 
be  fubtraCled^the  remainder  muft  of  ncc>  flity  be  half 
of  the  fecond  number  which  was  added. 

Probl.  11. 

Tvpo  numbers^  the  one  even  Afid  the  other  oddj  beings 
frofottndcd  unto  tw^  ferfons^  to  the  end  they  m^y 
(  OHt  of  your  fight )  fever  ally  chufe  oneof.thofe  num- 
bers ;  to  dtfcover  which  of  thcfe  mtmbers  each  fer* 
fo  flmll  have  chofcn. 

Suppofe  you  have  propounded  unto  Peter  and 
"^john  two  numbers,  the  one  even  and  the  other  odd, 
as  10  and  9,  and  that  each  of  thofe  perfons  is  to 
chufe  one  ot  the  faid  numbers  unknown  to  you. 
Now  to  difcover  which  number  each  perfon  ftiail 
have  chofcn,  you  muft  take  two  numbers,  the  one 
even  and  the  other  odd,  as  2  and  3  then  bid  Peter 
multiply  that  number  which  he  ttn^l  have  chofe^ 
by  2  and  caufe  John  to  multiply  that  number 
which4ie  (hall  have  chofen  by  3  ;  that  done,  bid 
them  add  the  two  products  together,  and  let  them 
make  known  thefum  to  \ou,  or  elfe  dcn^and  cf  # 
them  whctfier  tlie  faid  fum  be  even  or  odd,  or  by 
any  other  way  more  fee  ret  endeavour  to  difcover  it, 
by  bidding  them  to  take  the  half  of  the  faid  fum, 

for 
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for  by  knowing  whether  the  faid  fum  be  even  or 
odd,  you  do  obtain  the  principal  end  to  be  aimed  * 
at,  becaufeif  the  faid  futn  bean  even  number^  then 
infallibly  he  that  multijilied  his  number  by  your 
odd  number  (to  wit,  by  3)  did  chufe  the  even  num- 
ber (to  wit,  I O5)  but  if  the  faid  fum  happen  to  be  an 
odd  number,  then  he  whom  you  caufed  to  multiply 
his  number  by  your  odd  number  (to  wit,  by  3^  did 
infallibly  chufe. the  odd  number  (  to  wit,  9.) 

For  example,  if  Peter  had  made  choice  of  iG,and 
"john  9,  fuppofe  you  willed  Peter  to  multiply  his 
3iumber  10  by  i^and  John^  to  multiply  his  number 
9  by  3 ;  the  products  will  be  10  and  27,  whereof 
ihe  fum  is  47,  which  being  an  odd  number,  you 
may  thence  conclude  thzijohn  whom  you  caufed  to 
multiply  his  number  by  3,  did  chufe  the  odd  num- 
ber 9,  and  therefore  Peter  did  chufe  10.  But  if 
you  had  willed  Joh7t  to  have  multiplied  his  number 
5>  by  2j  and  Peter  to  have  multiplied  his  number  10 
jby  3,  the  produds  would  have  been  18  and  30, 
whereof  the  fum  is  48,  which  is  an  even  number, 
from  whence  you  may  infer  that  he  that  multiplied 
his  number  by  3  did  chufe  the  even  number,  and 
liierefore  Peter  had  chofe  10,  and  John 

Demonfiration. 

The  reafon  of  the  faid  rule  is  very  eafie,  and  de- 
pendeth  principally  upon  the  28  and  29.Propofitions 
pf  the  9th  Boole  of  Euolid  ;  for  one  may  infer 
from  the  2 1  of  the  fame  Book,  that  an  eVen  nu.nber 
multiplied  by  any  number  whatfoever  prbduceth 
an  even  number,  but  an  odd  number  is  of  a  diffe- 
rent naiure,for  if  it  be  multiplied  by  an  even  num- 
ber 
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ber-,  the  produdt  is  an  even  number  (by  the  faid  28 
propolition;)  and  if  it  be  jnukiplied  by  an  odd  num- 
ber^the  produft  is  odd  (by  the  faid  29  propofition.) 
Therefore  if  in  making  this  fport  it  happeneth  that 
the  even  number  be  multiplied  by  your  odd  num- 
ber, both  the  produ(3:s  fhall  be  even,  and  confe- 
quently  the  fum  (hall  be  infallibly  an  even  number 
(by  the  faid  2 1  propofition  J  But  if  it  happen  that 
you  caufe  the  odd  number  to  be  multiplied  by 
your  odd  number  ,  that  produft  will  be  odd,  and 
the  other  produdt  even,  therefore  the  fum  of  thefe 
two  products  fhall  be  an  odd  number  (  as  Clavins 
hath  demonftrated  upon  the  23  of  the  9th  of  £«- 

Probl.  3. 

A  certain  number  of  difiinEt  things  being  fropunded, 
todifpofe  them  in  fuchan  order^t  hat  ^afiing  away  al- 
ways the  ninths  or  the  tenths  or  any  other  that  jthtU 
be  ajfigned^  unto  a  certain  number y  thofe  remaining 
may  be  fuch  as  were  firfi  intended  to  be  left. 

.  This  Problem  is  ufually  propounded  in  this  man- 
ner, viz.,  fifteen  Chrifiians  and  fifteen  Turks  be- 
ing at  Sea  in  one  and  the  fame  Ship  in  a  terrible 
Storm,  and  the  Pilot  declaring  a  neceflity  of  catt- 
ing the  one  half  cf  thofe  Perfons  into  the  Sea,  that 
the  reft  might  be  faved  ^  they  all  agreed  that  the 
perfons  to  be  caft  away  fhoiild  be  fet  out  by  lot  af: 
ter  this  raanner,<^•^z,.the  thirty  perfons  (hould  be  pla- 
ced in  a  round  form  like  a  Rir.g>  and  then  be- 
ginning to  count  at  one  of  the  Paflengers,  and 
proceeding  circularly,  every  ninth  perfon  Ihould 
be  call  imp  the  Sea,'  until  of  the  thirty  perfons 

there 
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there  remained  only  fifteen.  The  qucftion  is,*  how 
thofe  thirty  perfons  ought  to  be  phced,  that  the 
lot  might  infallibly  fall  upon  the  fifteen  Turl^^zx\d 
not  upon  any  of  the  fifteen  Chrifitam?  For  the  more 
cafie  remembring  of  the  rule  to  refolve  this  que- 
ftion,  1  fhall  prefuppofe  the  five  vowels,  ^,  f,  o,  n 
to  fignifie  fire  numbers,  to  wir,(^)  one,  ff)  two! 
(0  three,  (o)  four,  and  («)  five  ;  then  will  the  rule 
it  felf  be  briefly  comprehended  in  thefe  two  fol- 
lowing verfes. 

IFrpm  numbers^  aid  and  art 
Neler  will  fame  depart. 

In  which  verfes  you  are  principally  to  obferv^e 
the  vowels,  with  their  correfpondent  numbers  be- 
fere  a(rigned,  and  then  beginning  with  the  Chrijii. 
^;7/,lhe  \iOwd  0  (in  from}  lignifieth  that  four  Chri- 
fiians  are  to  oc  placed  together  ;  next  unto  them, 
the  vowel «  ( in  nurju )  fignifieth  that  five  Turkj  are 
to  be  placed ;  la  like  manner  e  (Jn  bers )  denoterh  2 
Ch  iflians  ^  (in  aid)  i  Tnrl^^  i  (m  aid)  3KhriJ}ia?tSj 
a  (in  and)  i  7  urk^  a  (in  art)  i  Chrifiian^  e(in»e)  2 
Titrk^^  ^  (in  ver)  l  Clori fiians^  i  (\n  will)  3  Turkj^  a 
(in  f^?ne}  i  Chriflian^e(  \nfame)  z  T/r-^^jf  (in  de)  2 
Chr'iftians^  a  {\n  firt)  i  Turk. 

The  invention  of  the  faid  Rule,  and  fuch  like,de- 
pendeth  upon  th:  fubfequent  demonftration,  viz^  if 
the  number  of  perfons  be  thirty,  let  thirty  figures 
^or  cyphers  be  placed  circularly,  or  elfe  in  a  right 
line  as  you  fee, 

oooocoooocooooooocoocooooooooo 

Tlidtdone,  beg'n  to  count  from  the  firfl-,  and 

mark 
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mark  the  ninth  (or  whatother  (hall  be  alTigned)  by 
putting  a  point  or  crofs  over  it  then  count  for- 
ward from  that  which  you  have  marked,  and  place 
another  point  over  the  next  ninth and  continue  to 
do  the  fame,  beginning  again  when  you  (hall  be  at 
the  end  ( if  the  cyphers  are  placed  in  a  right  line  ) 
and  paflTmg  over  thofe,  which  you  (hall  have  alrea- 
dy marked^  unril  you  have  marked  the  number  re- 
quired, as  in  the  example  propounded,  until  you 
have  marked *fifteen,for  then  all  the  cyphers  marked 
(hall  be  thofe  which  muft  be  call  away,  and  the 
others  thofe  which  (hall  remain..  Hence  it  is  evi- 
dent, that  if  you  obferve  how  thofe  cyphers  which 
are  marked,  arc  difpofcd  amongft  thole  which  are 
not  markcd,you  will  eafily  make  a  rule  for  any  nam- 
ber  whatfoever. 

By  this  invention  (as  fome  do  conjedure )  the  fa- 
mous Hiftorian  Jo/cphus  the  Jeiv^  prefcrved  his  life 
very  fubtilly  in  the  Cave,  to  which  himlelf  and 
forty  of  his  Country  men  had  fled  from  the  furious 
and  conquering  l^?na?is  at  the  Siege  of  Jotafata 
for  his  faid  Coui ny-men  having  moft  wickedly  re- 
folved  to  kill  one  another,  rather  than  yield  to 
their  enemies,  he  at  len^ith  ( when,  no  arguments 
that  he  could  wfe  would  diflwr.de  them  from  fo  hor- 
rid an  adt)  prevailed  with  them  to  execute  their  tra^ 
gical  dedgn  by  lot ;  and  fo  by  the  h^lp  of  the  afore- 
faid  artifice  (as  we  may  fuppole)  himfelf  with  one 
other  perfon  only  remaining  alive,  after  the  reft 
were  inhumanly  murthered,  they  agreed  to  put  an 
end  to  tlie  lot,  and  thereby  fa\^  their  lives.  This 
ftory  you  may  fee  at  large  in  the  fourteenth  Cliaptcr 
of  the  Third  Book  of  the  Hiftory  of  Jofephns  of  the 
Wars  of  the  Je^vs* 

'  Probl 
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Probl.  4. 

Mary  numbers  which  proceed  from  i  or  amy  in  a  pro* 
grejfion^  according  to  the  natural  order  of  numvers^ 
( fnch  as  tbefe^  1^2,3,4,5,6,  &cj  being  placed  in  a 
roHndform  likg  a  Ring  j  to  difcover  which  of  thofe 
numbers  any  one  Jl)all  have  thought  upon. 

Let  any  multitude  of  numbers  in  the  aforefaid 
progreDion,  fuppofe  thefe  10,  to  wit,  1 , 2. 3.  4,  ^,6. 
7. 8. 9. 10.  be  written  upon  10  Ivory  counters  (  or 
for  want  thereof  upon  10  fmall  pieces  of  paper) 
which  may  be  reprefentgd  by  thefe  i  o  letters,  A. 
B.C.D.E.F.G.H.LK.L.t/i;^.  fuppofe  i  to  be  written 
upon  the  counter  A,  2  upon  B,  3  upon  C,  &c. 
Then  having  placed  thofe  Counters  circularly  as 
you  fee  (with  their  blank  faces  uppermoft,  and  the 
figures  underneath,  that  the  fubtilty  of  the  fport 


L  10  2  B 

K  9  3  C 

H  8  4  D 

G  7  5  E 


tnay  the  better  be  concealed)  let  any  one  think  upi'- 
on  any  number  of  unites  which  doth  not  exceed 
10  1^  that  done  bid^im  touch  one  of  thofe  Coun- 
ters at  plcafure,  and  to  the  number  on  the  back- 
fide  ot  the  counter  touched  (  which  you  cannot  be 
ignorant  of,  having  noted  well  the  place  of  i  or 

a; 


t 
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A)  add  fecretly  in  your  mind,  the  juft  number  of 
all  the  counters,  and  referve  the  fnm  j  then  bid 
him  imagine  in  his  mind  the  counter  touched  to 
be  the  number  which  he  thought,  and  from  that 
counter  to  cou^t  backwards,  until  he  ihall  have 
made  up  the  aforelaid  fum,  which  you  refervcd,  fo 
will  his  computation  infallibly  end  upon  the  coun- 
ter upon  which  the  number  thought  upon  is  writ-' 
ten. 

For  example,  fuppofe  that  he  thought  7  or  G,and 
that  he  touched  B,  to  wit,  2.  Add  to  2  the  number 
of  all  the  counters,  to  wit,  10,  fothe  fum  will  be 
12  i  then  bid  him  to  count  unto  12  beginning  at  B 
going  backwards,  and  efteeming  B  to  be  the  num- 
ber thought,  to  wit  7,  fo  will  8  fall  upon  A,  9  upon 
L,  10  upon  K,  1 1  upon  H,  and  laftly,  12  upon  the 
counter  G,  which ])e.ing  returned  up  will  Ihew^  the 
number  thought. 

The  reafon  of  this  rule  is  not  difficult  to  be  ap- 
prehended, two  principles  being  prefuppofed,  the 
one  is  this,  to  wit,  many  counters  or  things  what- 
foever  being  difpofed  orderly  one  after  the  other, 
in  one  continued  line,  whether  it  be  right  or  cir- 
cular ;  if  you  value  or  name  the  firft  counter  to  be 
fome  number  of  unites  at  pleafure,  and  continue 
to  count  forward  according  to  their  natural  order 
of  numbers,  until  another  number  be  named  which 
falleth  upon  the  laft  counter  ^  or  if  you  imagine  or 
name  the  laft  counter,  to  be  the  fame  number  of  uni- 
tes as  before  you  put  upon  the  firft,  and  conti- 
nue to  count  backwards  unto  the  firft  counter  j  I 
fayi^thatthcfamenumtier  will  be  named  at  the  end 
of  both  thofe  computations  :  for  example,  in  thefe 
9  letters  A.  B.  C.  D.  E.  F.  G.  H.  K.  if  the  letter  A  be 

♦cftcemed 
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cftcemed  to  be  4?  and  from  thence  you  count  for- 
wards unto  K,  according  to  the  natural  order  of 
numbers,  the  letter  K  will  fall  upon  the  number  1 1. 
In  like  manner,  if  you  efteem  K  to  be  4,  and  count 
backwards  from  K,toA,  the  letter  A  will  likcwife 
fall  upon  12. 

4.  %.  6.  7.  8.  9.  10.  11.  12. 
A.  B.  C  D.  E.  F.  G.  K. 
12.  II.  10.    9*    8.     7.     6.      5.  4. 

The  Other  principal  is  this,  to  wit,  many  coun- 
ters being  difpofed  in  a  rouncl  manner  like  a  Ring, 
if  you  efteem  any  oneoi  thofe  contents  to  be  fbme 
number  at  pleafure,*and  then  from  that  coun- 
ter ifcyou  count  circularly,  until  you  end  upon 
the  counter  where  you  began,  the  number  laft 
named  will  be  equal  to  the  fum  of  the  number  of 
all  the  counters,  and  of  the  number  which  you  put 
upon  the  firft  counter  \  for  example ;  If  D  be  one 
of  10  Letters  placed  in  a  circumference,  and  tliat 
imagining  D  to  be  7,  you  begin  with  it,  and 
count  round  the  whole  circumference,  according 
to  the  natural  progreflion  of  numbers,  till 


A 


I 


L  10 


2  B 


K  9 
H  8 


3  C 

4  D 


G  7. 


5  £ 


6 
F 


you 
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you  end  with  D  where  you  began  j  the  number  1 7 
which  is  compofed  of  10  and  7  will  nccefTarily  fall 
upon  D;  for  9  (which  is  the  number  of  letters  in 
the  circumference  befides  D  )  being  added  to  7 
•(which  was  firft  put  upon  D)  makes  1 6,  -.0  which  1 
being  addod  (  becaufe  D  doth  end  as  well  as  begin 
the  circumference)  the  fumis  17.  • 

Now  thefe  two  principles  being  prefuppofed,  it 
will  not  be  difficult  to  apprehend  the  realon  of  the  • 
aforefaid  rule  in  all  cafes  that  can  happen  ^  for 
imagine .  that  one  hath  thought  upon  7,  or  the 
counter  G^then  that  counter  which  he  (hall  touch 
muft  either  be  the  fame  counter  G  or  fome  other 
that  proceedeth  or  foUoweth  G. 

Firfl-,  therefore  fuppofing  the  counter  or  num- 
ber touched  to  be  the  fame  with  the  number 
thought,  the  truth  of  the  rule  will  be  then  evideqt, 
for  by  the  rule  given,  he  fliall  begin  to  count  from 
the  fame  G  unto  17,  putting  7  upon  G,  therefore 
by  the  fecond  prefuppofition  the  nnmljer  17  will 
fall  upcfh  G. 

Secondly,  imagine  that  he  touched  a  counter  or 
number  following  G  the  number  thought,  as  L  or 
io\  theq  according  to  the  rule  adding  10  (the  mul- 
titude of  all  the  counters  placed  circularly)  unto  id; 
or  L  (  the  counter  touched  )  bid  him  count  back- 
wards unto  20  by  beginning  at  L,  and  efteera  L  to 
be  7.  Now  becaufe  by  beginning  to  count  at  G 
which  is  7,  and  proceeding  to  count  forward,  the 
number  i  o  will  fall  upon  L ;  therefore  by  the  firit 
prefuppofed  principle,  ^f  we  efteem  L  to  be  7  anci 
count  backwards,  the  number  10  will  infallibly  fall 
upon  G,  and  then  the  number  20  fliall  alfo  fall  upon 
.  the  fame  G  by  the  fecond  prefuppofed  principle. 

L I  Laftly^ 
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Laftly,  imagine  he  touched  fome  number  or 
counter  which  precedeth  7  the  number  fought,  as 
B  or  i  •,  then  adding  10  to  2,  you  are  to  Bid  him 
count  unto  1 2,  he  having  firft  imagined  B  to  be  the 
number  thought  7,  and  going  backwards  to  A,  L,  • 
K,  &c.  Now  becaufe  by  proceeding  to  q^unt  at  B, 
which  is-  2,  and, beginning  to  count  forivard  to  C, 
D,  &c.  the  number  7  falleth  tipon  G ;  therefore  if 
one  iJiagine  that  G  is  2,  and  from  thence  fount 
backwards  towards  F,E,  &c.  the  number  7  will  fall 
upon  B  (by  the  firft  prefuppofed  principle^)  there- 
fore when  oneaffumeth  B  to  be  7»and  coiuitetht<^ 
wards  A,  L,  &c.  to  any  affigned  number,  it  is  in  ef- 
fed  as  much  as  when  one  iraagineth  G  to  be  2,  and 
counteth  towards  F,  E,  &c.  unto  the  faid  affigned 
number,  for  each  of  tliofe  computations  will  end  m 
the  fame  point ;  but  it  is  manifeft  (  by  the  fecond 
prefuppofed  principle )  that  efteeming  G  to  be  2, 
and  counting  towards  F,E,  D,  &c.  round  the  whole 
circumference,  the  number  12  will  fall  upon  the 
iaipeO.  And  becaufe G  being  fuppofed  tobe2,and 
counting  on  the  fame  coaft  as  before,  the  number  7 
falls  upon  B  ^  therefore  if  the  computation  be  con- 
tinued on  the  fame  coaft  from  B,  7»  unto.12,  the 
number  1 2  will  fall  upon  the  fame  G.    So  that  the 
praftice  of  this  fport  in  all  its  cafes  is  fully  de- 
monftrated. 

Note,  that  to  the  number  of  the  counter  tou 
chcd  you  may  not  only  add  die  number  of  all  th 
counters  once  (as  the  rule  diredts)  but  twice,  thnc 
or  more  times:  for  example,  B  being  touched,  yc 
may  caufe  him  to  count  unto  12,  or  unto  22,  or  1 
32, 42,  &c.  the  reafon  whereof  is  evident  from  tl 
.  fecond  prefuppofed  priaciple.  ^ 
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Probl.  5. 

Many  numbers  heifig  Jhewed  by  pairs^  to  wit^two  by  twoj 
HTito  any  one^  that  he  may  thinly  upon  any  one  of 
thofe  pairs  atpleafnre  ^  to  difcover  the  pair  that  was 
thoHght  upon. 

Let  20  numbers,  fuppofe  thefe,  1.2.3.4.5.5.7.8. 
9.10.11.12113.14.15.16.17.18.19.20.  be  written 
upon  Ivory  counters  C  or  for  want  thereof  upon 
fmall  pieces  of  paper  )  to  wit,- 1  upon  one  coun- 
ter, 2  upon  another,  3-  upon  a  third,  &c.  Then 
difpofe  thctn  into  pairs  as  you  fee,  viz..  Suppofe 
I  and  2  to  be  one  pair,  3  and  4  to  be  another 


I. 

2 

3. 

4 

5 

6 

7. 

8 

9-  . 

10 

II. 

12 

H 

\6 

J  7. 

18 

20 

pair,  &c.  and  of  thefe  pairs  let  any  one  think  upon 
which  pair  he  pleafeth.  That  done,  you  are  to  di- 
ftribute  the  faid  20  numbers  in  ranks,into  the  form 
of  a  long  fquare,  until  there  be  5  numbers  in 
length,  and  4  in  breadth,  after  this  manner,  'viz.. 

LI  2  Lay 
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Lay  the  three  firfl  numbers,  1,2  and  3  in  a  rank  (as 
you  fee  in  the  fecond  figure  )  from  A  towards  B  ; 
then  place  4  underneath  1,  and  5  after  3  ( in  the 
fuid^ank  A  B.)  Again  place  6  under  4>  and  7  after 
5  ( in  the  faid  rank  A  B.)  Then  place  8  under  6,al* 
to  9.  10.  II  on  the  right  hand  of  4  in  the  rank  CD. 
Agiin  place  12  under  9,  and  13  on  the  right  hand 
of  1 1  in  the  rank  CD.  and  14  under  12.  Moreover 
place  15.  16.  17.  on  the  right  hand  of  1 2  in  the  rank 
EF.  JLaftly,  place  18. 19. 20.  on  the  right  hand  of 
^4in  theranKGH,  fo  will  all  the  numbers  be 
ranked  as  you  fee  in  the  Table.  That  done,  you 
are  to  demand  of  him  that  thought  upon  two  num- 
bers as  aforefaid,  in  what  rank  or  ranks  the  faid 
numbers  do  happen  to  be  found,  vU. 


A 

I 

3 

7 

B 

C 

4 

y 

1 0 

1 1 

13 

D 

•  E 

6 

12 

16 

17 

F 

G 

8 

18  1 

19 

20 

H 

in  which  of  tie  ranks  A  B,  CD,  EF,  GH,  or  in 
which  two  of  the  faid  ranks:  now  if  he  anfwer  that 
the  two  numbers  which  he  firft  thought  upon  are  in 
the  firft  rank  AB.  then  1  and  2  lhaU  be  the  num- 
bers thought  upon  ^  if  in  the  fecond  C  then  9 
and  10  lhall  be  the  numbers  thought  if  in  the 
third  rank  EF,  then  1 5  and  1 6  (hall  be  the  numbers 
thought :  if  they  are  in  the  fourth  rank  G  H,  then 
1 9  and  20  fhall  be  the  numbers  thought ;  but  if  he 
lhall  fay  that  the  numbers  thought  are  indifferent 
ranks,  then  you  are  heedfully  to  mark  the  faid 
numbers  land  2, 9  and  10,  15  and       19  and  20^ 

which 
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which  may  be  called  the  keys  of  the  fport,  in  re- 
gard they  fcrve  not  only  to  difcover  the  two  ncim-^ 
ber$  thought,  when  they  are  both  in  one  and  the 
lame  rank  (  asaforefaid  )  but  alfo  when  they  are  in 
two  different  ranks,  for  in  this  latter  cafe  as  foon 
as  it  hath  been  declared  to  you  in  which  two  ranks 
the  two  numbers  thought  are  pjaced,  you  muft 
take  the  key  of  the  higheft  of  thofe  two  ranks,  and 
defcending  in  a  down  right  line  from  the  firft 
number  of  that  key  unto  the  lower  of  the  faid 
two  ranks,  you  lhall  jther|  find  one  of  the  two 
numbers  thought,  and  upon  the  right  hand  of  the 
fecpnd  number  of  the  faid  key,  at  th^  fame  diftance 
fidewife  from  the  fecond  number  of  the  key,  as  one 
of  the  numbers  thought  was  diftant  from  j:he  firfl: 
number  of  the  key,  you  (hall  find  the  other  number 
thought. 

For  example,  fuppofe  the  two  numbers  thought 
^re  7  and  8,  and  that  it  fliall  be  declared  unto  you 
that  they  are  in  the  firft  and  fourth  ranks ;  take 
then  the  key  of  the  higheft  of  thefe  two  ranks,  to 
wit,  of  the  firft,  which  is  i  and  2,  and  defcending 
down  right  ftom  i  unto  the  fourth  rank,  you  fhall 
there  find  8  one  of  the  numbers  thought.;  then  fe<  k 
fidewife  on  the  right  hand  of  2  the  fecond  number 
of  the  key,  a  number  as  far  fe  pa  rated  from  2,  as  8 
is  diftant  from  r,  and  you  will  find  7  the  other 
number  thought. 

Again,  Suppofe  he  faid  that  the  numbers 
thought  are  in  the  fecond  and  third  ranks  take 
then  the  key  of  the  fecond  rank  which  is  9  and 
and  defcending  down^'ght  from  p  to  the  third 
rank,  you  fhall  there  find  12  which  is  one  of  the 
numbers  thought  3  then  feek  fidewife  on  the  right' 

hand 
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hand  of  lo  fthe  fecond  number  of  the  key  )  a  num- 
ber asfer  diftant  from  lo  as  12  is  from  p,  and  you 
fliall  find  1 1  which  is  the  other  number  thought. 

The  reafon  of  this  will  be  apparent  from  a  ferious 
confideration  of  the  placing  of  the  numbers  accor- 
ding to  the  rules  before  given,  for  it  is  thereby  evi- 
dent that  of  the  two  numbers  coupled  tWo  by  two, 
there  can  never  be  found  more  than  one  pair  in  one 
and  the  fame  rank,  and  of  all  the  other  pairs  one 
number  is  always  found  in  one  rank,  and  the  other 
number  in  another  rant 

Note  alfo,  that  this  fport  may  be  praftifed  with 
divers  perfons  at  once,  and  not  only  with  20  num- 
bers,but  with  any  fuch  multitude  of  numbers  which 
is  produced  by  the  multiplication  of  any  two  num- 
bers which  differ  by  i,  or  unity;  as  30,  which 
is  the  product  of  5  multiplied  by  tf,  and  41  which 
is  the  produft  of  the  multiplication  of  6  and  7. 
That  which  is  chiefly  to  be  regarded  is  the  placing^ 
of  the  numbers  in  ranks  according  to  (he  dire- 
dions  before  given  :  and  for  the  more  eafie  com- 
prehending of  that  order,  I  have  in  the  following 
Table  ranked  30  numbers  in  their  due  places, 
which  being  compared  with  the  former  Table,  and 
well  viewed,  will  be  a  clearer  illultration  than  can 
be  expreft  by  many  words. 


1 

2 

1  3 

5l 

7 

9 

4 

I  [ 

12 

I? 

»5 

17 

& 

U 

'9  1 

20  1 

21-  1 

25 

6 

16  1 

22  1  #5  1 

20  1 

^7 

10 

18 

24  1 

2»  1 

2-9 

30 

Probl. 
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Probl.  6. 

Three  jealoHS  husbands  with  their  wives^  bet  fig  ready  to 
pafs  by  night  over  a  river ydo  find  at  the  river  fide  a. 
boat  which  can  carry  but  two  perfons  at  once^  and  fpr 
want  of  a  Boatman  they  are  necejfitated  t09^ow  them- 
fehes  over  the  river  at  feveral  times :  the  cjue* 
flien  is  how  thefe  6  per  font  JliaU  pafs  2  by  l^fo  that 
mne  of  the  3  wives  may  be  found  in  the  company  of 
I  or  of  1  men  unlefs  her  husband  be  prefem. 

They  rauft  pafs  in  this  manner,  viz.,  Firft  two 
women  pafs,  then  one  of  them  bringcth  back  the 
boat  and  repalTeth  with  the  third  woman ;  that  done, 
one  of  the  three  women  bringeth  back  the  boat>and 
fitting  down  upon  the  ground  with  her  husband 
permitteth  the  other  two  men  to  pafs  over  to  find 
their  wives ;  then  one  of  the  faid  men  with  his  wife 
bringeth  back  the  boat,  and  placing  her  upon  the 
ground  he  taketh  the  other  man^and  repafTeth  with 
him  i  laftly,  the  woman  which  is  found  with  the 
three  men  entereth  into  the  boat,  and  ^t  twice  go- 
eth  to  fetch  over  the  other  two  women. 

Probl.  7. 

Tvpo  merry  Companions  are  to  have  equal  JJjaresofi 
Gallons  of  Wine^  which  are  in  a  veffel  containing 
exaHlyS  Gallons^  now  to  makg  this  tcjiial  partition 
they  have  only  two  other  empty  vejfels^  whereof  one 
containeth  5  Gallons^  and  the  other  3  ;  the  queflion 
isy  how  they  Jhall  exactly  divide  the  wine  by  the  help^ 
of  thofe  three  vejjils. 

Firit,  from  the  veflel  which  containeth  8  ga-Ions 

and 
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and  is  full  of  wine,  Jet  5  gallons  be  poured  into  the 
empty  veflel  of  5,  and  from  this  vefTel  fo  filled  let 
3  be  poured  into  the  empty  veflel  of  three,  fo  there 
will  remain  2  gallons  within  the  veflel  of  5.  Then 
let  the  three  gallons  which  are  within  the  veflel  of 
3  be  poured  into  the  veflel  of  8,  which  will  now 
have  6  gallons  within  it,  that  done  let  the  2  gal- 
lons which  are  in  the  veflel  of  5,  be  put  into  xh€ 
ciipty  veflel  of  3,  then  of  the  6  gallons  of  wine 
which  are  within  the  veflel  of  8  fill  again  the  five^ 
and  from  thofe  5  pour  out  i  gallon  into  the  veflel 
of  3,  which  wanted  only  i  gallon  to  fill  it,  fo  there 
vvill  remain  exacflly  4  gallons  within  the  veflel  of 
5  and  4  gallons  within  th^  other  two  veflels.  This 
quefl:ion  may  be  refol ved  in  another  way,  but  I 
leave  that  as  an  cxercife  to  the  wit  of  the  ingenious 
Reader. 

Now  albeit  at  firfl:  fight  it  may  be  thought  by 
fome,  that  the  two  lall  mentioned  Problems  cannot 
be  refolved  by  any  certain  Rule,  but  only  by  many 
trials,  yet  by  infallible  argumentation  and  dif- 
courfc,  the  folution  of  thofe  quefl:ioils  may  be 
found  out,  or  elfe  the  impoflibility  of  them,  if  by 
chance  they  fliould  have  been  propounded,impofli- 
ble  ^as  the  moft  ingenious  Gaffer  Bachet  hath  mani- 
fefted  in  a  little  Book  in  the  Fremh  Tongue,  {nil" 
twXcA  Problemes  flaifans  dr  dekSlahles  qui  fe  font  far 

lesnombresy  from  which  Book  I  have  extrafted  the 
Contents  of  this  Chapter. 


Soli  Deo  Gloria^ 
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